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SINGLE-BOARD COMPUTER FROM CIARCIAS
CIRCUIT CELLAR. AS WITH ALL CIRCUIT CELLAR
PROJECTS. THIS PRINTED-CIRCUIT BOARD WAS
DESIGNED BY CUSTOM PHOTO AND DESIGN OF
WALLINGFORD. CONNECTICUT. THE BOARD WAS
MANUFACTURED BY TECH CIRCUITS. ALSO OF
WALLINGFORD. STEVE CIARCIA WOULD LIKE TO
EXTEND SPECIAL THANKS TO GREG PETERSON.
PHIL WALTON. AND RAY LONG FOR THEIR FAST
TURNAROUND ON THIS PROIECT TO MEET
PUBLICATION DEADLINES.
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Great Gift suggestion
forunder $9000:

t’é the MC-186/EL: Gifford’s for—user
entry level system—just $8,995.

It's a complete multiuser system with a 23 megabyte hard
disk. Just add terminals, turn it on, and start using over 100 Gifford
productivity tools and utilities. You even get word processing,
electronic mail, and telecommunications.

You can also use it as a building block in a fast local area
network with IBM PCs, compatibles, and other MC-186 family
members. Run Lotus™ 1-2-3 and other MS-DOS™ favorites, plus
thousands of single and multiuser, 8- and 16-bit CP/M® programs.

Call 415/895-0798 for your nearest dealer. Or write to us at
2446 Verna Court, San Leandro, CA 94577,

The features make it a Giff. The price makes it a present.

(S GIFFORD

COMPUTER SYSTEMS
A subsidiary of Zitel Corporation

THE MULTIUSER COMPANY

2446 Verna Court, San Leandro, CA 94577 415/895-0798  Telex 704521 2050 North Loop West. Suite 116 Houston, TX 77018 713/680-1944

In Europe: London (01) 337-2372  Telex 28106 (UK)

MC-186 and MC-186/EL are trademarks of Gifford Computer Systems. IBM PC is a trademark of International Business Machines, Inc.
CP/M is a trademark of Digital Research, inc. MS-DOS is a trademark of Micrwsoft Corp. Lotus is a trademark of Lotus Development Corp.
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EDIT-ORIAL

TEN GOOD YEARS

Cast yourself back. The hot new com-
puters from major vendors are the
Amdahl V-6, the Cray-1, and the DEC
LSI-11. The C and Pascal programming
languages are approaching the age of
four. LCDs have just been introduced.
The first programmable calculator, the
HP-65, is one year old. An electrical
engineer named Steve Ciarcia works
for Control Data and is designing a
computer-controlled casting facility
for Pratt & Whitney. A writer named
Jerry Pournelle is pounding the keys
of his Selectric Il typewriter, certain
that technology should give him a
more efficient way of producing
manuscripts. The time is September
1975—and into this world drops the
first issue of BYTE. The Small Systems
Journal.

BYTE marks its 10th anniversary this
month. We remember the early days
in several ways. We devote our theme
section to homebrewing. QOur lead
feature article, on Steve Ciarcia's
remarkable SB180 computer system,
will give new vitality to the tireless and
fertile CP/M-compatible world. The
SB180, with its 256K-byte RAM,
ZCPR3, and RAM-disk software, towers
over Steve's original 8008-based
microcomputer built in early 1975.

We also devote a special section to
the celebration of the anniversary.
The section contains a timeline of de-
velopments in personal computing
spanning the last 10 years and an ar-
ticle describing progress in micropro-
cessors during this period. The sec-
tion honors four people who have
made outstanding contributions to
BYTE through the years: Carl Helmers.
the founding editor, who saw the pos-
sibilities in small computers from the
very beginning; Steve Ciarcia, our
hardware wizard, whose output is
itself an implicit history of personal
computers; Jerry Pournelle, the master
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of colloguial style, whose unique
perspective on small computers both
entertains and informs; and Robert
Tinney, our popular cover artist. who
has yielded the cover of this issue to
Steve Ciarcia's SB180 but has done art
to introduce each section.

We can only marvel at how far tech-
nology has advanced in BYTE's life-
time. Several microcomputers were
available for readers of BYTE's first
issue: the Scelbi-8B and the RGS
008A., both based on the Intel 8008;
the MITS Altair 8800, based on the
Intel 8080; the IMP-16, based on an
older 16-bit microprocessor from Na-
tional Semiconductor; and the Sphere
1. based on the Motorola 6800. These
early machines typically had 1K to 4K
bytes of RAM and used cassettes or
paper tape for mass storage. Com-
pare these early machines with Steve
Ciarcia's SBI80 system, introduced
this month. or with the Amiga from
Commodore, last month’s cover story,
and you'll see how far we've come.

Another measure of progress is the
comparison of advertising copy in the
first issue and this one. A September
1975 advertisement from Godbout
Electronics says. “You'll appreciate the
7 segment readouts for easy octal
debugging on both address and data.
as well as the integral audio cassette
and serial/Teletype interfaces . . . plus
2K bytes of integral memory.” People
jumped at the chance to buy this new
computer. The field of microcom-
puters was about to explode. For
BYTE's readers. the idea of enjoying
full ownership and control of a rea
computer was and is irresistible.

BYTE was there at the birth of
microcomputing. We hope you will
enjoy a look backward at BYTE
and microcomputing as well as our
usual efforts to keep you informea
about the latest technical develop-
ments and tomorrow's trends.

BYTE has scheduled a series of
anniversary-related events at The
Computer Museum in Boston during
September. Starting September 4th
there will be a month-long showing of
original BYTE covers by Robert
Tinney. On September 8th, at 4:00
p.m., noted British computer scientist
Professor C. A. R. Hoare of Oxford
University will deliver a talk, open to
museum visitors, on “The Mathe-
matics of Programming’ On Sep-
tember 22nd, from 1:00-4:00 p.m..
Steve Ciarcia will hold informal discus-
sions about some of his projects.

WANTED: EARLY PERSONAL
COMPUTERS, ETC.

Wwe'd like to ask some of the computer
pioneers in our readership to help
The Computer Museum complete its
collection of early microcomputer
hardware, software, and other relics.
The Computer Museum, Computer-
Land. and CW Communications are
jointly sponsoring a contest to bring
personal computing artifacts into the
museum. Especially sought are kit
machines, programs, newsletters, etc.,
from the days of the first hobbyists
and hackers, including early serial-
number, pre-1980 machines and first
releases of operating systems, lan-
guages. and applications programs.
Send photos or descriptions of your
relics to Curator, Personal Computers,
The Computer Museum, 300 Con-
gress St., Museum Wharf, Boston, MA
02210. Donors of the five best finds
will receive all-expenses-paid trips to
Boston for the resulting exhibition’s
grand opening party. All donors will
be invited to the party and receive a
catalog of the exhibition. Entries will
be judged on significance, date, rarity.
completeness, and condition. Dona-
tions are tax-deductible.

—Phil Lemmons, Editor in Chief
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Wz, Maxell Gold.
The floppy disk

that turns Apples

golden,

keeps AT&T on-line,

and makes every
lexas Instrumen R

[V

Whether youre exploring for profits,
reaching out for projections, or polishing
your argument, there’s a Maxell floppy disk
perfect for your computer. Consider the
unique way we pack and bind our oxide
particles for quality over the long run. Or
our lifetime warranty. Maxell. The Gold
Standard in floppy disks. Precious metal
for virtually every computer made.

maxell.

ITSWORTH IT.

Maxell Corporation of America, 60 Oxford Drive, Moonachie, N.J. 07074
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YOUR DAYS OF BUYING
GRAPHICS TERMINALS

ARE OVER!

Now there are two ways to use your
PC to access popular mainframe
graphics products like SAS/GRAPH™,
TELLAGRAPH*, RS/1*, DISSPLA*,
and PLOT-10*. Joining our popular
SmarTerm 125 DEC* VT125

Using Picture Playback, pictures drawn
by the host can be saved, sent to
other users, examined in detail using
ZOOM mode, and printed or plotted
offline. Like all SmarTerm emulators,
SmarTerm 4014 includes powerful
text and binary file transfer facilites,
PDIP* and XMODEM protocol
support, and TTY mode to link you

ReGIS graphics emulator, our to popular time sharing services.

NEW SmarTerm 4014 product gives
you full Tektronix* 4010/4014 plus
DEC VT102 emulation. View the entire
graphics image on the PC screen, or
use the powerful instant ZOOM feature
to magnify a selected portion of the
screen image

AFTER
SMARTERM, WHA
DO YOU DO WITH YOUR
OBSOLETE TERMINAL?

By the way, if you only need text ter-
minal emulation, be sure to ask about
our SmarTerm 220, SmarTerm 100,
and SmarTerm 400 products.

Available from Computerland,
your local software dealer, or
Persoft, Inc. - 2740 Ski Lane
Madison, WI 53713

(608) 273-6000 - TELEX 759491

Join the more than 25,000 "‘FIRST
CLASS’" people who use SmarTerm.
Try it for 30 days with full refund
privileges.

IDEA CREDIT: Jill Roth of Chino, California. Send us your ideas for uses of obsolete terminals replaced by SmarTerm
The best ideas will be used in future ads. Write Persoft, Dept. MAILBOX, 2740 Ski Lane, Madison, Wl 53713

.
“SMARTERM ig & registered trademark of Persolt, inc. *PDIP 8 & Irademark of Persoft, Inc. *DEC. VT and ReGIS are
1racemarks of Digiel EQuipment Corp. *Taktronix and PLOT-10 are registered trademarks of Tekironx, Inc. “SAS/GRAPH
s @ Iracemark of SAS Instiute, Inc. "RS/1 is a tredemark of Balt Beranek and Newman. Inc. "TELLAGRAPH s & trademark
of 1I85CO Graphics Corp. *DISSPLA 13 a trademark nt Control Data Corp

Inquiry 292

© Persoft, Inc. 1985. All fghts reserved.



M-I-CROBYTES

Staff-written highlights of late developments in the microcomputer industry.

Optical Discs, Image Scanners, Laser Printers at NCC

At the National Computer Conference in Chicago, at least four Japanese companies—Ricoh,
Minolta, Canon, and Toshiba—showed document-filing systems that link digitizing image
scanners, computers, and laser printers. Toshiba's and Ricoh's systems alsc use an optical
laser disc to store images. Except for Toshiba, all of the companies were merely testing the
waters and declined to speculate on pricing or availability of complete systems since they
sell primarily to OEMs.

Optical drives: Toshiba showed both 12-inch and 5%-inch write-once optical-disc drives:
the 5%-inch drive should be available to OEMs by next summer. Verbatim. a maker of
magnetic floppy disks, displayed a 3':-inch erasable optical disc that stores 40 megabytes
but predicted that drives and media would not be available in that format until at least
1987. Hitachi showed a $25.000 optical videodisc recorder that can store 24,000 video
frames (13 minutes of video) on a $260 disc. The company said it has no plans to pursue
data applications for the unit.

CD ROMs: Hitachi, Panasonic, and Toshiba showed compact-disc ROM drives, all sched-
uled for mass production early in 1986 at unspecified cost. As many industry observers ex-
pected, Grolier Electronic Publishing announced that its complete Academic American En-
cyclopedia will be sold on a CD with Activenture software for $199. Grolier will also offer a
videodisc version of the encyclopedia for $90.

Image scanners: Microtek Lab is selling a dual-resolution (200- and 300-dpi) scanner for
$2300. Ricoh's 1S-30 provides 300-, 240-, and 180-dpi scanning capabilities; it will be
available only to OEMs. Also for OEMs only: four image scanners from Canon.

Laser printers: Ricoh displayed an 8-page-per-minute laser printer it said might be sold
by OEMs for considerably less than $4000. (Ricoh also offers 12- and 40-page-per-minute
laser printers.) Casio showed its LCS-2400, a liquid-crystal-shutter printer that outputs text
and graphics at 240 dpi. Sanyo showed a 20-page-per-minute LED-array printer with a
300-dpi resolution. The company said the printer would be available in early 1986 for less
than $4000 and possibly less than $3000.

Motorola Asks FCC to Allow Radio-Based LANs

Motorola Inc. filed a petition with the Federal Communications Commission in June re-
questing that the FCC authorize radio local-area networks (LANS) in the 1700- to 1710-MHz
signal range. The petition reveals that Motorola’s LAN would use less than 100 milliwatts to
transfer data over a range of about 1000 feet. No information on the speed or the price of
the LAN was included in the petition, and Motorola declined to comment until the FCC acts
on the request.

A radio network would enable LANs to operate without point-to-point wiring but would
require that each node on the network have a radio transceiver.

Epson, ABC, and Indesys on FM Radio

Epson America, American Broadcasting Company, and Indesys (for Information Delivery
System) have signed an agreement to deliver electronic information over subcarriers of FM
radio stations. Under the plan, Indesys (based in Mountain View, CA) will distribute informa-
tion at 38 kbps over microwave towers and via satellite to some of ABC's affiliated FM sta-
tions. These stations will then channel the information over the subcarrier portion of their
FM signals. The information can be received by a small box that connects directly to an Ep-
son or Epson-compatible printer or by a card inserted in an IBM Personal Computer or Ep-
son QX-16. Neither the box nor the card can relay information back to Indesys via FM, but
the card has a proprietary modem that can be used to call back to Indesys using telephone
lines.

The box that connects to the printer costs $299; the card for the IBM PC. $250. The price
of sending a page of information reportedly will range from 10 cents (overnight delivery) to
20 cents (delivery within one hour). Each receiver box and card will have its own EPROM-
based ID code and will receive only that information addressed specifically to it.

{continued)
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william C. Lowe, president of IBM Entry Systems Division, was quoted in a recent New
York Times interview as saying that the 1BM PC Il “is a mythical product” which seems to
end any discussion of that matter. Another IBM spokesperson fingered a defective chip “in
less than 10 percent” of IBM's PC ATs as the culprit responsible for its notorious

crashes. .. International Measures and Communications (Meacomm) of Houston, TX. is
offering a 6502 and Applesoft BASIC emulator for Apple’s Macintosh computer, allowing
many Apple Il programs to run on the Mac. Mac+|| has communications software for the
Apple 1l and Macintosh so programs can be exchanged using the Imagewriter cable
Personics of Concord. MA, offers a head-rotation-detection system that replaces the mouse
on Apple’s Macintosh. The View Control System includes a small unit that generates high-
frequency sound, a headband with three small sound detectors, and a two-button keyboard
add-on to activate the headband and simulate the mouse button. The $200 Macintosh
version is available now: an IBM PC version is also planned. . . . Graphic Software
Systems has developed software allowing microcomputers to act as intelligent graphics
workstations when attached to a host computer that also uses the software. GSS-Grafstation
employs the Virtual Device Interface (VDI) developed by GSS. The company will license the
software to OEMSs for $250 per copy. . . . Future Computers, Croydon, UK., is offering to
OEMs a low-cost computer compatible with IBM's PC AT. Called the FX 100, the machine
features a 10-MHz 80286, two |.2-megabyte floppy-disk drives, 512K bytes of memory. a
proprietary display-adapter card compatible with the Hercules monochrome graphics card,
and a mouse. End-user price is reportedly $2995. . . . Korean electronics giant Samsung
has added its name to the long list of makers of IBM PC AT-compatible computers. With a
color monitor and a 20-megabyte hard disk, the Samsung OX-85 reportedly will cost
$4895. . . . Micrografx Inc., Richardson, TX, announced In*a*Vision, a drawing program
that runs either alone or under Microsoft Windows using pull-down menus and muitiple-
window viewing. The $495 program is targeted at drafting and CAD applications McTel
of Bala Cynwyd, PA, has a $50 program, Electronic Envelope. that encodes binary files for
transmission through electronic mail systems that permit only ASCII text to be

exchanged . . . . Hitachi displayed a portable computer with a detachable keyboard and a
liquid-crystal display. The company predicted that OEMs could sell the system with 256K
bytes of RAM and one 3%-inch floppy-disk drive for less than $2000. . . . NEC Electronics
said its two-chip set allows design of a hard-disk controller using only 10 chips. The
uPD7261 and uPD9306 pair will sell for $25 in OEM quantities. . . . Qume, San Jose, CA,
has obtained exclusive rights to market a Hitachi 10-page-per-minute laser printer in the
US. beginning in early 1986. No additional details about the printer were available at press
time AddisonWesley said its Macintosh version of True BASIC would be available late
this year. Digital Research formaily introduced the GEM DOS operating system for the
68000 series of microprocessors. The debut followed an agreement with Northern
Telecomm. whose 68010-based Meridien computer system will now support GEM and GEM
DOS. .. National Semiconductor's proprietary two-board computer includes its 32016
processor along with floating-point and memory-management chips. With 1 megabyte of
RAM. the board set is $2800. . . . Charles River Data Systems has developed a UNIX
System V computer system that uses Motorola's 68020 processor. Initial buyers will get a
140-megabyte hard disk, 4 megabytes of RAM, UNIX System V. 2 serial ports, and other
software for $24.900. . . . Sord Computer also has a six-user UNIX System V computer.
Sord's 68010-based Unibox includes a 20-megabyte hard-disk drive, one 1.2-megabyte
floppy-disk drive, |-megabyte RAM, and ports for two users for $4695. A 68020-based
version is planned for early next year. .. . General Motors has purchased exclusive rights
to include Etak’s electronic navigation system in its cars. Etak, based in Sunnyvale, CA, will
offer the system as an aftermarket product for other automobiles. The prototype Etak
system currently uses motion sensors and cassette-based map information to track vehicle
movement on a map. . . . MaxThink, Piedmont, CA, said it will release MaxThink 4.0 in
September. The new version emulates the commands of several popular word processors,
including Volkswriter, Microsoft Word, MultiMate, and WordStar; other new features include
hierarchical charts and disk-directory reorganization capabilities. The $60 price is
unchanged . Priam Corp. has added 140- and 191-megabyte drives to its line. The units
use six and eight disks, respectively. In large OEM quantities, the drives will cost $1750 and
$1910 Sharp announced an IBM-compatible transportable computer with a backiit
LCD. With 320K bytes of memory, two 5%-inch drives, and MS-DOS, the PC-7000 will be
available in October for about $2000. . . . From Nikkei BYTE in Japan: Bravis International
in Tokyo introduced Japanese-to-English translation software for several Japanese MS-DOS
computers with 512K bytes and a 20-megabyte hard disk. The company plans to foliow up
the $2600 package with English-to-Japanese and Japanese-to-Korean translators.
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Pure
power.

QIC-60 streaming tape backup is mere than

just fastand simple to operate. It’s also the leader

in powerful processing.

For example, our unique
five-head tape deck offers -
immediate read-after- 'i‘f
write verification. No 4
rewinding neces-
sary. And no re-
recording of the
entire backup after
an error.

Another powerful
advantage is automatic adjustment of th= head
mechanisms to seek the best track zlicnment
every time a tape is inserted. Plus our exclusive
power sensor is designedtc alert and freeze the
write head if PC power is reduced, wh ct elimi-
nates the chance of disk damage. We’re so confi-
dentin the technical excellence of QIC-60 that we
offer an aggressive one-year limited wa-renty on
the entire line, compared to the 90-day warranty
provided by other manufacturers.

Best of all are a pair of backup bonuses that
turn QIC-60 into a sophisticared data manage-
ment tool. When you select mirror-image restore,
QIC-60 sees bad disk sectors and autometically
reroutes data to safe locations for improved data
reliability.

Tecma- offers AT owners a special enhance-
ment with an internally-mcunted QIC-60 tape
drive that casts even less than external systems.
And when o4 add our intemal AT Hard Disk to
the package, you hzve a fully usgraded system
ready to use today.

Pure speed. Pure power. Pure innovation
from Tecmar.

For a'free demonstration of the new standard
in tape bazkup, see your Tecmar dealer or call
us at 21 6}3-19-1 009 for the lccation of the dealer
nearest yo .

Tecmar- ——

T+E POWER BEHIND THE PC

6225 Cochran Road Solon, Ohic 44139




Now you can easily control even
hard-to-manage facts and
figures with the

Assistant Series from IBM.

If you line up the right
software, getting your ducks in a row is
not only possible. but easy.

Theres a program in IBM’s Assist-
ant Series to handle each of the most
important jobs people are using per-
sonal computers for these days: spread-
sheets, word processing. and database

12 BYTE « SEPTEMBER 1985

Howto get all your

management.
But unlike software programs that
cant share information with other pro-

~ grams. the IBM Assistants work togeth-

er as a team. as well as alone.

And unlike other programs that
can be challenging to learn, all the com-
plicated inner workings of these pro-
grams have been hidden from view. So
using them is almost intuitive,

Filing Assistant is a database pro-
gram that allows you to organize and
store information in any format that

suits you, and retrieve it instanta-
neously, according to your own specifi-
cations.

Writing Assistant is a word process-
ing program that shows you on the
screen just what your words will look like
on paper. It helps correct misspelled
words and even lets you insert forecasts
or graphs from other Assistants into
your text.

Graphing Assistant turns numbers
into pictures. Like all the Assistants. it
accepts information {rom the keyboard.

*1BM Product Center prices
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ducks inarow.

or directly from Filing Assistant. So you ate customized reports (complete with IBM Assistants cost less than $150

cansee what the bottom line looks likeas  totals, subtotals and averages) of your Any Authorized I1BM Personal Com-
a pie chart, a bar chart or a line chart. Filing Assistant data. puter Dealer or IBM Product Center can
Or all three. In minutes. If you generate so many Writing give youademonstration of the Assistant

Planning Assistant is a powerful Assistant files that you can’t remember Series. Just seeing them in action may
new spreadsheet that replaces the com- them all by name, there’s Document make you feel more organized. For the
plex commands used in earlier pro- Relrieval Assistant to help you find them location of the store nearest you and a
grams with plain English (TOTAL anyway. free brochure. call 1-800-447-4700. In
instead of C21+D21+F21+F21. 1’ smart And there's Mainframe Communi- Alaska or Hawaii, 1-800-447-8090,
enough to widen columns automatically cafion Assistant to do just what its naine
to fit your entries. It will even fill in the suggests: link your PC to your company’s
blank after “Dec 85" with ~Jan 86.” mainframe computer.

Reporting Assistand helps you cre- To assist your pocketbook, most

Inquiry 179
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LETTERS

EVIDENCE OF SUPPORT
During the past few months | have read
several letters from your readers com-
plaining about the poor support that they
have received from the manufacturers of
their personal computers Recently |
needed additional information about the
/O ports on my AT&T PC 6300. | tried
in vain to find a computer store that sold
the System Programmers Guide or a person
who could answer my questions. In
desperation. | sent a letter to AT&T
describing my problem and asking for ad-
ditional information. To my surprise, |
received a letter from ATET less than 10
days later. The letter explained that the
System Programmers Guide had just been
released. so some computer stores would
not yet have it, and gave instructions on
how to order the manual directly. The let-
ter also answered my technical questions
completely and even included photo-
copies of the pertinent pages from the
System Programmers Guide. | ordered a copy
of the manual over the telephone and
received it less than a week later. Well
done. ATET! Keep up the good work! | am
very happy with my AT&T 6300 and the
support from ATET.
DR. MICHAEL |. PELLETIER
Cincinnati, OH

Many times | have read about how a par-
ticular software firm provided less than
adequate service. However, | would like to
be one individual from the silent majori-
ty who speaks out for a company that
went above and beyond the call of duty.

| read an evaluation of a product from
Morgan Computing called Trace86. The
article described a save-screen function
that Morgan Computing (MC) did not im-
plement. | wrote to MC. and the people
there said it was their fault and that they
would provide an update with that feature
when they had it working properly. |
waited several months, and | had almost
given up when | received the update and
documentation free of charge (the call of
duty).

Later, | read about Advanced Trace86
(AT86). | called MC. The cost of the update
was $99. The people at MC must have re-
membered me, since they provided me
with AT86, a letter stating they appreciated
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my business despite the long wait for an
update last time, and a complimentary
copy of Disk Toolkit. a $75 value (above
and beyond the call of duty).
| feel that Morgan Computing deserves
to be recognized as one company that
puts customier satisfaction high on its list
of priorities.
STEPHEN MOFFETT
Bryan, TX

BOTH SIDES OF DEC'S RAINBOW
I must take issue with Jared Sherman’s let-
ter in the June issue (page 32) attacking
the DEC Rainbow 100. | own a Rainbow
100B with 256K, CP/M, and MS-DOS. |
also assembled. tested, and use several
of these in my job at the University of
Louisville. | must take exception to Sher-
man’s criticisms and to Rainbow critics in
general.

His first assertion was that CP/M-86/80's
BACKUP utility “eats” files. | have backed
up hard disks on several occasions with
absolutely no problem. | have a feeling
that Mr. Sherman has not correctly
specified all of the parameters in his
backup setup commands. Digital does not
know of any errata in its documentation
regarding the hard-disk backup.

MAINT does have a known bug regard-
ing hard disks. Digital should have told
Sherman that MAINT was not designed to
be used with a full hard disk (by full | mean
100+ files) to begin with.

I find it hard to believe that DEC's cus-
tomer-service line was purposefully
evasive in answering his questions. | have
called the line on three separate occa-
sions, and | found the people in Atlanta
to be both courteous and knowledgeable,
even when one of my problems involved
a non-Digital modem.

I am writing this letter with WordStar 3.3.
We use WordStar extensively here, and |
have heard no complaints about it not
editing a file over 30K. Again. | believe the
user and not the system to be at fault.

MS-DOS manuals are a problem. It is too
bad that to get the programming docu-
mentation, one must shell out $75 for the
MS-DOS programming manual (not $250;
the manuals have been repackaged and
are now sold separately from DEC direct).
However, the hierarchical directory struc-

ture is documented in the Advanced User's
Guide provided with MS-DOS in chapter 3,
which is entitled "More About Files’

I recently purchased the $75 Hardware
Documentation set and find both manuals
complete and well written. Why DEC
didn’'t include this with the machine is
unclear to me. DEC would probably
develop a real following among program-
mers if it would include these with the
machine. The Rainbow is a well-designed
and well-documented machine, and Digital
should take advantage of this more than
it does.

| was most interested in Mr. Sherman’'s
story about his hard-disk upgrade. | per-
sonally installed 25 hard-disk upgrades for
U of L some months back with no prob-
lem. The only thing I can figure is that he
had a 100A with a motherboard problem.
Nowhere in the documentation that | have
can | find the fact that you need a new
CPU motherboard to install that upgrade.
According to the documents we received,
to upgrade a 100A requires a new power
supply (included with the 100A hard-disk
upgrade), the controller board (included).
and the drive cable.

Like any complex piece of electronic
equipment, proper maintenance is essen-
tial. Mr. Sherman probably does not have
his system under any kind of maintenance
agreement with Digital. When | purchased
my Rainbow, a year of on-site maintenance
was included. | believe the company has
discontinued that offer, but | plan to put
my system on depot (carry-in) main-
tenance when my warranty expires. Mr.
Sherman should consider doing the same.
One bad system board will pay for the
agreement for about a year and a half.

(continued)

LETTERS POLICY: To be considered for publica-
tion, a letter must be typed double-spaced on one
side of the paper and must include your name and
address. Comments and ideas should be expressed as
clearly and concisely as possible. Listings and tables
may be printed along with a letter if they are short
and legible

Because BYTE receives hundreds of letters each
month. not all of them can be published. Letters will
not be returned to authors. Generally. it takes four
months from the time BYTE receives a letter until
it is published.
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-~ ignore 95%
of thenews

 Because NewsNet automalically finds the
5% you need. From our database of authori-

tative, up-to-date business news, you get just

the stories you want, delivered instantly to your

microcomputer. You choose your own, unique

keywords, and NewsNet saves—just for you—
. every new article containing those words. Or,
) you can find that critical 5% on your own,
. with NewsNet's powerful keyword search-
# ing and text scanning.

i

Just what's in NewsNet’s database? The full text
of over 300 valuable business newsletters. In-
depth news, written by experts, filled with
analysis and interpretation. News from 34 dif-
ferent industries and professions—everything
from Computers to Investments, from Manage-
ment to Telecommunications. Plus extras such
as wire services, online stock quotes, air fares,
and business credit reports.

Computer News:

Your Specialty is our Specialty. Herce are just

a few of the 25 Electronics and Computers

newsletters on NewsNet:

The Artificial Mini/Micro Bulletin

~ intelligence Report Personal Computers Today

' The Business Computer Robo:ronics Age

R, ¢ Computer Cookbook Newsletter

Consumer Elcctronics Semiconductor Industry

Base Informer & Business Survey

nic Mail News The Seybold Report on
Professional Computing

Stanley Klein Newsletter
on Computer Graphics

ONLINE
BUSINESS
NEWS

A

Call Today!
‘We'll send all you
need to subscribe.

o (800)
N 345-1301

wsNet Inc. 948 Haverford Road. Bryn Mawr, PA (9010
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It is unfortunate that horror stories like
this continue to plague the Rainbow. I have
owned my machine for about a year now
and have had no problem with it. The
Rainbow is an excellent product for those
of us who would rather use the machine
than spend our time buying upgrade
boards to give our PC the functionality
that the Rainbow comes bundled with.
Digital should take note of the features the
Rainbow has and price it more compet-
itively. Including the manuals would help
also. because no one can know how good
the machine is if Digital won't tell.

MICHAEL E. HARPE
Louisville, KY

As a DEC Rainbow owner. | sympathize
with Jared Sherman’s difficulties. Unfor-
tunately. not all DEC support people are
equally knowledgeable and helpful. 1 can
provide answers to two of his complaints.
1 am not familiar with the others.

First, the WordStar bug is an “"undocu-
mented feature” of WordStar version 3.30
that promiscuously destroys parts of files
longer than 32K without telling the user
After several attempts at communication
1 got the following cure from MicroPro,
implemented using DDT86: First call up
DDT86 with no command-line prompt. At
the - DDT86 prompt. enter

RWSOVLY1.OVR <return>
{to read WSOVLYI.OVR into
memory}

S4A52 <return>
{to set bit at 4A52 hex}

The program will respond with “Bl.* Enter

‘B2." a carriage return, and a """ to tell
the program you are finished changing
bytes. Then enter

WWSOVLY1.OVR <return>
{to rewrite the program on disk}

Finally, enter ~C to exit.

Obviously, this should be tried and
checked on a copy of the overlay file. not
on the original.

Second. Mr. Sherman owns a Rainbow
100A with MS-DOS version 2.01. which
has a user's manual best described as
abysmal. The software itself also has
several deficiencies (including an inabili-
ty to work with a hard disk or use memory
as a "RAM disk”) that are remedied in
later versions. If Mr. Sherman calls (800)
DEC-8000 and asks for contract support,
he can arrange to buy version 2.05 for $65
or version 2.11 for $95. both of which
come with adequate user's manuals. And

(continued)



Introducing In-aVision

Complex Drawing
Madg,Easy

Unlike more expensive CAD
¢ systems, In-a-Vision is easy to
A install and use. Even the com-
, puter novice can be productive
in less than a day. And
\;t In-a-Vision is not copy-
protected.

e created In-a-Vision
W just for you. The
engineer who needs
more productive
drafting support.
The designer
who needs ver-
satility for alter-
nate ideas or
quick revisions.
The architect who
needs to manage a
variety of working
drawings. And the
businessman who
needs first-class presentation mate-

Ten Day Trial Period.

We're so sure In-a-Vision will

you can pan
around 1n a user-de-

rials as well as detailed flow charts finable drawing space |
and organization charts. up to 63" x 68" and

zoom in on specific make you more pro-
Point. Click. Draw. areas for greater de- ductive, we’ll give you

tail. Scale, rotate and
dimension symbols, fill an area
with your choices of predefined
colors and patterns, as well as
draw lines with multiple styles and
widths. Other features include
overlays, predefined and user-
definable page sizes, rulers,
gnids, and symbol libraries.

ten days to prove it to
yourszIf. If [n-a-Vision doesn’t
improve your productivity, return
it within ten days for a full refund.
In-a-Vision will
make your complex
drawing tasks sim-
ple and make you
more productive.
Satisfaction guar-
anteed. Dial
800-272-3729 to
order or for a free
brochure. In Texas
or for customer support, call
214) 234-1769. MICROGRAFX,
Inc., 1820 North Greenville Ave-
nue, Richardson, Texas 75081.

Now all you do to create com-
plex technical drawings, systems
designs, blueprints, diagrams, illus-
trations, and proposals is point,

m draw. With

In-a-Vision’s mouse
support, windowing,
icons, and pull-down
menus, you produce
drawings more quick-
ly, accurately and effi-
ciently than ever before.
In-a-Vision’s advanced tech-
nology includes many features not
found on comparable systems cost-
ing thousands more. For example,

/

Multi-tasking
in a PC-based
CAD system.

In-a-Vision uses
multi-tasking to enable
you to continue drawing while
printing hard copies as well as edit
multiple drawings simultaneously.

MICROGRAFX"™

The Picture of Success.
(Mot popular graphics cards. plotiers and printers supported. ) In-a-Vision and MICROGRAFX are trademarks of

Microsoft Windows compatible. Call for specific operating Inquiry 248 MICROGRAFX. hw

environment requirencnts. Windows and M fi

are rks of Microsoft, Inc
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Introducing the Apple‘compatible
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More features
than Apple®for less than
e Apple®and optional CP/M compatibility
. . 2 I= e Built-in Microsoft®BASIC
including 64K main unit,
Disk Drive and software package e Byilt-in 80 column display
® Built-in Centronics printer interface
and spread sheet)
...all for $499! ¢ 64K RAM expandable to 192K
- e 6-month Warranty
PRy —
i\ VIDEO TECHNOLOGY (U.S.) INC.
2633 Greenleaf Avenue, Elk Grox(/e Villa)ge, IL 60007 (312) 640-1776
provide new or additional PC keyboard commands for
compatibility with your sofiware programs. Made of heavy,
printed on the underside for durability These are nol ordinary
slick-on labels! Hooleon also makes cusiom overlays to your exact
TOUCHDOWN ™ KEYTOP EXPANDERS
enlarge small keys (Return, Shift, etc.) on the IBM PC
ng keys with a special adhesive provided, yet are easily
removed without damage to the keyboard.

J S *
a Commodore'...only $4 99!
A total package
® Built-in RGB and composite video output
{word processor, data base
® Built-in 4 channel, 6 octave sound
For your nearest dealer. write or call
APPLE " and COMMODORE * are registered trademarks of Apple * Computer Inc, and G . lnC |
TOUCHDOWN ™ KEY OVERLAYS
nonglare material similar to the original keytops, with commands
specs, including foreign language and special symbols.
and most look-alikes. They fasten securely over exist-
I m CUSTOM KEY OVERLAYS can be made to your exact specs ata much lower cost than engraving
COMPANY  P. 0. Box 201, Dept. B, Cornville, AZ 86325 (602) 634-7517

KEY OVERLAYS oy Pice - KEYTOP EXPANDERS (..,
l Qty Price _MultiMale (44 keytops) 08 § o &
5250/5251 (48 keylops/fronts) $21.95 EasyWiiter |l (22 keylops/ 'V(BM 58 CHTCEG fice
[ 5520 (101 keytops) 299 7¥ey lionis/Handy Cara)  29.95 o ot -
3270 (30 key fronts) 18.95 Lotus 1-2-3 IBP& szg]ys[)) -
I DisplayWrite 2 (36 keytops) ~ 21.95 (24 keytops/Handy Card)  29.95 ey ISplay Station 2
DisplayWrite 3 (38 keylops) ~ 21.95 ‘WordPerfect g ( ey(s: oD (10 s ; 5
] Dvorak (43 keylops) %95 {32 keylops/Handy Card) ~ 29.95 el ﬁ”’;"’?l‘ é’;‘;y-‘) 219
Wordstar (29 keylops) 2695 WordPerfect 3.2 (32 keylops °:(°“a- ‘?9"‘0‘:" Lo
l Conlrol Key Engish (5 keytops) 6.95 10 key fronts/Handy Card) ~ 29.95 IBM”;;’;’;';-C‘ 7 fys.? - 2;32
Blank Overlays (39 keylops) ~ 21.35 WordPerlect 4.0 (24 key lops o nter” (1 keytop) >
I Do-it-yourself Kit (200 + pieces) 29.95 11 key fronts/Handy Card) 2995 ndividual Expanders 275
Na TOTAL (Min order $10.00) §
l Prices incluge lirst class postage.
Address - (Orders shipped within 24 hours.)
I City Stale. Zip Arizona resldents add 5% tax
0 Visa MC  Exp. Date. Card # TOTAL ENCLOSED &
L Visa or MC orders phone 602-634-7517 Your satisfaction guaranteed or your money refunded
NN EED BEN DEN BED GEN GNN GBS BN BED BN INN BN BN B B B S B B B

18 BYTE + SEPTEMBER 1985 Inquiry 175 for End-Users. Inquiry 176 for DEALERS ONLY.

LETTERS

yes. | would agree that DEC is charging
too much for these upgrades. If Mr. Sher-
man is happy with version 2.01. a cheaper
solution would be to buy a book on MS-
DOS from an independent publisher. Files
with technical information on Rainbow
firmware interrupts are available on the
VAX Forum (PCS 16).of CompuServe.
Mr. Sherman is correct that DEC made
the inexcusable decision to solder in the
ROM, at least on the I00A. This ROM
requires the system to be booted from a
floppy disk at start-up but otherwise allows
installation and use of a hard disk.
That said. | should add that | am happy
with my DEC Rainbow:. It is basically a very
good machine. Its shortcomings seem to
result from Digital's being oriented to the
mainframe market. Its design approach as
well as upgrade and service policies are
geared toward corporate customers own-
ing large machines. When you tell Digital
people that you're an individual owning
one personal computer. they know not
what to think.
CARL D. NEIBURGER
Los Osos, CA

The June Letters column contained yet an-
other blast at the DEC Rainbow. A Mr.
Sherman decried "bugs” he had found.
some so terrible one cannot imagine how
anyone could use such a machine. | have
been developing software on just such a
machine day in. day out for more than two
years, and | have never experienced any
of the bugs Mr. Sherman mentioned. The
only bug I've ever found is a very minor
one in the Rainbow Editor (RED). where
a randomly huge number of pages often
display when one requests to page
backward. The Rainbow works quickly,
dependably, and effortlessly. | truly enjoy
using it.

I do. however. share Mr. Sherman’s dis-
dain for DEC’s documents. They are often
sinfully incomplete. But all in all, I find
them easier to garner information from
than most

PauL HENDERSON
Waynesboro, VA

ENOUGH ON THE IBM PC!

| greatly enjoyed the multiprocessor ar-
ticles (May). Keep up the excellent cover-
age of new technologies in hardware and
software.

Let me register a vote against IBM PC
coverage. It's available in overabundance
from almost every other magazine. The
IBM PC was out-of-date technology the
day it was released. and that was a long

(continued)



And you thought there was only
one “Graphics Card’

AST introduces Preview! for $IOO Less.

SYMPHONY *

FRAMEWORK™

Now you have a choice for bit-
mapped graphics. Priced at $399-
$100 less than what you'd expect
—AST’s Preview! brings high resolu-
tion bit-mapped graphics and clear,
crisp text to your iBM® PC, XT or AT
monochrome screen. And there’s
no standard like AST quality

Preview! provides all the features
and functions you'd expect, like
bit-map addressing the maximum
supported 720 horizontal pixels
by 348 vertical lines for two pages of
full-screen high resolution graphics,
an IBM PC-compatible parallel printer
port and Hercules™ bit-mapped
graphics card compatibility.

It works with all kinds of soft-
ware 100, no other card offers more.
New generation integrated business
programs, bit-mapped text process-
ing and advanced windowing appli-
cations are specialties.

Then there’s the nonstandard fea-
tures AST is famous for—consistent
quality, reliability, comprehen-
sive documentation, service, support
and extra value. We include our

WORD ™ 1e2E3
- s
¢ . 4 % \ .g
RN e e R
% M MetaWINDOW ™
\ % B
; ‘s.

SuperPak™ RAM disk simu- \SSa :
lator and printer spooler - i
utility diskette. Judged by PC ‘ )
WORLD readers as a World S
Class Winner for the past two

years, it's worth $45 by itself. b ‘

~ The leadership strength that \
makes our consistent quality so /
affordable is carried throughout
our complete line of PC enhance- [ Do Pages of High
ment products. We offer a family of 2omtal PELS by 348
graphics products which provide Verical,LinelBi

a variety of features from serial ports . ?,‘;’;2‘,2“"""""’"'"
10 expansion memory, as well as « 80 Character By
multifunction boards, micro-to- 25 Line IBM PC-
mainframe communications, local

area networks and disk subsystems.

So you can settle for the com-
mon, ordinary graphics card and
hope for the best. Or you can pay
$100 less and know you have the
best—Preview! only from AST. For
more information and dealer loca-
tions call our Customer Information
Center (714) 863-1333, Ext. 5249.

Or write, AST Research, Inc., 2121
Alton Avenue, Irvine, CA 92714
TWX: 753699AST UR.

o

-
- -
o L

e

s _ _

FEATURES {
o !

¢ Standard IBM Charac- |
ter Set |

¢ Compatible With
Popular Bit-Mapped |
Graphics, Text and
Windowing Applica-
tions Software

¢ Parallel Printer Port

* SuperPak Utility
Diskette

® Hercules Compatible

® 64K Scrzen Memory

Compatible ext
Display

Preview! and SuperPak tridemarks of AST Research,
Inc. 1BM tragemark of Inzernational Business Ma
chines Corp. Heresles Grephics Card trademark of
Heveules Computer Techmology Lotus 1-2-3 and
Symphony trademarks of Lotus Development Corp.
Frumework trademark of Ashton-Tate Word trade-
mart of Microsoft Inc. MetaWINDOW trademark
Metagraphes

Inquiry 3 for End-Users
Inquiry 4 for DEALERS ONLY. 4
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| allgrass ends the hunt for the perfect
mass storage system. =
Until now, all Personal Computer tape backup
systems have seemed unnecessarily cumbersome .
and complex. Then along came PC/T?® from Tallgrass:
PC/T stores and retrieves data on tdpe in a way
that makes all streaming tape systems obsolete,
Because it makes tape work like disk. With DOS
simplicity. Rapid access to the file you need. And
uncompromised data integrity.
The key: PC/T formats tape, creating directories,
just like with floppies or hard disks. So defective
blocks are locked out, And all 60
megabytes of tape are on line, to
be accessed, updated or deleted
at the stroke of a key. And if recorded
data is accidentally damaged, PC/T’s
error correction capabilities can com-
pletely reconstruct it.
PC/T is available in a wide range
of Tallgrass systems, offering tape
only or tape plus 25 to 80 megabytes of hard disk
fstorage. Just call 1-800-228-DISK for your Tallgrass
dealer. And end the hunt for the perfect mass
storage system.

For a framable print of the Acinonyx jubatus Cheetah, send a check
for 83 to: The Tallgrass Collection, Dept. C, 11100 W. 82nd St.,
Overland Park, KS 66214. Proceeds, plus an additional donation
from Taligrass, will be forwarded to the World Wildlifé Fund.

/ TALLGRASS'
TECHNOLOGIES

WHEN IT5 WORTH SAVING.

Tallgrass® »f PC/T®are registered trudegnarks of Taligras
lechnologies Corpomation © 1885 Tattyrass
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Market Manager PLUS.
The investment software that
helps you stay afl}.ead of the odds.

In today’s dynamic mar-
ket, staying ahead of the
odds means staying on top
of your investments—making
sure you have the right
information at the right time
to manage your portfolio
effectively.

Market Manager PLUS
offers portfolio management for the active
investor. By linking you with Dow Jones
News/Retrieval?® it provides comprehensive
automatic updating and reports.

Here's what it gives you:

¢ Automatic portfolio valuation updates.

¢ Automatic dividend distribution.

¢ Automatic stock-split routines.

¢ Automatic bond and treasury bill matu-

rity alerts.

¢ Automatic option expiration

and stock long-term alerts.
¢ Interest and dividend tax
reports.

¢ Holdings reports by port-

folio and security symbol.

¢ Plus much more.

Market Manager PLUS gives
you easy access to the portfolio
information you need to make
informed investment decisions.

Market Manager PLUS by Dow Jones & Company, Inc. and TELEWARE, Inc.
©1985 Dow Jones & Company, inc. All Rights Reserved.

Demonstration disk. Just $5*

We've prepared a demo disk to show you
how easy it is to manage investment port-
folios. Learn how you can stay ahead of the
odds, call:

1-800-345-8500, extension 48.

(Alaska, Hawaii and foreign call, 1-215-789-7008 ext 48.)

Have your credit card information ready, including expiration
date. VISA, MasterCard, and American Express accepted.

Act now - Offer good for a limited time only.
*Please add $2.50 for shipping and handling.

Market Manager PLUS works with IBM® PC, IBM XT,
Apple® Macintosh™, Apple lic and lle.

DowdJones’

Software
For Informed Decisions
Inquiry 125

“Heads T buy.
Tails T sell”
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time ago. | predict that the IBM PC AT wil
be in the same position very soon

ALAN ROBINSON

Jamaica Plain, MA

THE HISTORY OF @
G. Michael Vose's conjecture (Book
Reviews, February, page 65) that Alan
Turing originated the practice of writing
zero as Q to differentiate it from the letter
O is wrong. and William D. A. Geary [Let-
ters. June. page 18] has correctly identified
it as being common in telegraphy long
before Turing. Military radiograms in |
World War Il were always so typed. But
there is more to the slashing story.
Telegraphic messages were chiefly
alphabetic letters so the rarer symbol. the
numeral, was slashed. In early computing
the opposite was the case; the numerals |
were common while the letters were rare,
so for years it was considered good com-
puting practice to slash the handwritten
letter O. As late as the 1970s programming
textbooks gave this advice and further
suggested putting a horizontal bar
through Z to distinguish it from 2 and put-
ting a horizontal cap and foot on | to
distinguish it from 1
Now that the majority of the symbols
used in computing are letters, we have
gone back to slashing the zeros, and since
input is increasingly entirely prepared on
a keyboard and not handwritten we are
less concerned with the Z/2 and 1/
confusions
EriCc A. WEISS
Springfield, PA

MORE ON STRUCTURED
PROGRAMMING
Nearly 20 years after the structured pro-
gramming revolution began and roughly
a decade since Pascal and C became im-
portant languages and at a time when
almost everyone recognizes the value of
structured programming, It is sad to see
a letter such as the one titled “Toward a
Less Structured Approach” (May. page
458) by Erwin S. Strauss. I'm sure that it
is important that people who are new tc
the field see the opposite point of view
There !s hardly one sentence in the en-
tire letter that can pass unchallenged! Mr
Strauss presents two programs side by
side and claims that one is structured
while the other is not. In fact, both are ex-
amples of structured “code —ie., both use
a counted loop, and one uses an IF.
THEN. . .ELSE. The flow is from top to
bottom, and neither uses a GOTO. | cal
both of these examples “code’ rather than
(continued) |

Adapt a PC
to point-of-sale,
data collection,
and process control
applications

You have mruiltiple cash regis-ers. security systems,
bar-code readers, cigital sczles, etc. that you want to
control or azcess from one computer. Your options?
An expensive, Multi-user computer system. Or a small,
single-port computer, such &s ar IBM PC, linked to
an economical, BayTech multiport controller.

A multipcrt conzroller is a microprocessor-controlled
unit that car allcw up to 17 dexices (more by cascading)
to share an2 R3-252C serial port on a computer.
Separate input/output buffers and UARTS enable you
to receive and transmit date simulianeously on all ports,
and mix and match devices of different configurations.

Several methods of transferrng or multiplexing data
are availzb e from 3ayTech. The A-series multiports
provide compuzer-controlled switching. The ES-series
features time-division mulipiaxirg, and the AC11
series, buffared message multip exing. The H-series
combines the A, ES and AC11 modes of operation
plus three additional modes nto one user- program -
mable unit. 5, 9, 12 or 18 parts, $279 to $1,795.

OTHER APPLICATIONS, TOO!
BayTech a so manufactures units for printer-sharing.
networking, po-t ccntention. Tall or write for details.

BAY TECHNICAL ASSOCIATES, INC. /

DATA COMMUNICATIONS PRODUCTS

8()/523-27C2 or 601/«67-8231

Highway 603, P.D. Box 387. Bay Saint Lou:s, Mississippi 39520
Telex: 910-333.1618 'BAYTECH) EasyLink: 6277-1271 Inquiry 32
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programs because both are terrible ex-
amples of programs. structured or
otherwise.

The attack by Mr. Strauss was prompted
by the poorly designed index in the
Modula-2 book. Sequential entries in the
index are printed horizontally adjacent to
each other rather than vertically. As poor
as it is, it is at least an index for the book.
The first code segment presented by Mr.

Strauss works only for even values of N—a
restriction stated by him but given in the
same breath that he attacks the other
code that works for all values of N. | dislike
this indexing scheme as much as anyone.
and | haven't the foggiest idea why it was
done this way. | am certain, however, that
the strange form of the index has about
as much to do with structured program-
ming as does the color of the cover.

ONE-STOP ARGnet
LAN SOLUTIONS

Now you can get all the tools you
need to build industry standard
TOKEN-PASSING networks from
one source.

InterContinental Micro.

Our networking packages let you
configure any combination of nodes
(PC s and compatibles, ATs, XTs, Jrs.,
Z-100 s) to a common Fileserver in just
a few minutes with our menu-driven
installation program.

Active and passive hubs allow you
to integrate up to 255 users on a single
network with increased efficiency as
the network grows.

In addition, our stand-alone ARCnet™
Workstation/Fileserverand complete line
of S-100 Bus products (single board com-
puters, slaves and controllers) give you
and your customers even more options.

ARCnet is a trademark of Datapoint Corporation.
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We're also compatible with other
industry-leading ARCne* PC™ and S-100
products, and our PC nc working
boards include an optional 256K of
system RAM.

All with InterContinental Micro's
reputation for outstanding reliability,
exceptional service, and highly com-
petitive pricing.

Call InterContinental Micro today,
or circle the bingo number below for
ARCnet™ LAN solutions.

/

_éYntercontinentéT |
——)Micro Systems |
0-&— =

4015 Leaverton Court, Anaheim, CA

92807, Phone: (714) 630-0964
Telex: 821375 SUPPORT UD: Easylink: 62562040.
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The second code segment. which Mr.

Strauss claims contains a higher level of
sensitivity to the user.” is so bug-infested

that it is insulting to the user! If N (the
number of elements in the index) is less
than or equal to PL (the number of lines
on the page). it omits printing every other
index element. If N is one greater than PL
but still less than 2+PL, the program pro-
duces a correct listing for indexes 1. 2.. . .
N-PL PL+1. PL+2..... N but again
omits all the even indexes between N-PL
and PL. Finally, if N is greater than or equal
to 2+PL. it will print out a correct index
for the first few pages but will always foul
up the last page. It turns out that this col-
lection of code will produce the correct
answer only when N is an even multiple
of PL. So much for sensitivity!

The letter continues stating that the first
is a structured program because it “has
fewer lines, fewer statements, fewer vari-
ables. it's easier to read and understand
at a glance, etc.” (One could only imagine
what “etc” includes) | don't know of any
texts that claim any of these are charac-
teristics of structured programming. Cer-
tainly structured programs are easier to
understand. although not necessarily at a
glance. Often structured programs are
longer and use more variables than un-
structured code! (See listing | for an
example)

Clearly, structured programming has
nothing to do with sensitivity (or its lack)
to the user. Years ago it was demonstrated
that any “correct” program could be writ-
ten in a structured fashion. Only program-
mers are responsible for the program’s
sensitivity to the user. The letter continues
by attacking structured programmers
because they insist on producing bug-free
code! Bug-free code? | consider myself a
'structured programmer” and | program
that way because it produces clean code
early on in the code-development cycle;
it gives me more time for other program-
ming projects because | don't spend much
time chasing down foolish bugs. The cost
of structured programming that Mr.
Strauss speaks of is not one of sensitivity
but one of sitting down with a problem
and solving it long before you begin to
type characters at a computer. | enjoy pro-
gramming so much that the satisfaction of
working on many projects and producing
well-written programs is worth the so-
called cost of thinking out ahead of time.
Strauss's two code segments are prime ex-
amples of what happens if you are not
willing to pay that price.

The rest of the letter's attack on struc-

(continued)



If you own an Appile li¢,
you'd have to add all this

to match the versatility, expandability
and higher intelligence of the
new Commodore 128

(and it costs less too).

The new Commodore 128™ personal  And the new Commodore 128hasa  the new Commodore 128 jJumps you
computer is breakthrough technol-  numeric keypad built right into its key-  Iinto a whole new world of business,
ogy at a breakthrough price. It out-  board that makes crunching numbers productivity, education and word
shines the Apple®lic In performance alot easier. And the Commodore 128  processing programs while still run-
capabiiity, performance quality and  has graphic and sound capabilities  ning over 3,000 programs designed
price. It is expandable to 512K RAM that far exceed those of the Apple lic.  for ihe Commodore 64 That's what
while the lic isn't expandable at ali.  But the most important news is that we call a higher inteltigence.

COMMODORE 128= PERSONAL COMPUTER
Sapple is O registered frademark of Appie Computer, Inc. A H Ig h er I nte I I Ig e nce & Commodore 1985
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PL : = 60;

FULL_PAGES := N DIV (2-PL);

START = 1

FOR PAGE := 1 TO FULL__PAGES
DO BEGIN

END;
{ Any partial pages? }

LINES := N - START + 1
IF (LINES > PL)
THEN LINES := PL,

DO IF (ENTRY + PL) <= N

THEN WRITELN(NDEX[ENTRY],
ELSE WRITELN(INDEX(ENTRY]);

{ The above works for all values of N - even/odd/big/small/ +/- }

Listing 1. David R. Stampf's example of a structured program.

{ Lines/page }
{ N is the number of entries }

{ Full pages - Hmmm, maybe k columns? }

{ Start with the first entry }

{ Full pages first ~ even if none }

FOR ENTRY := START TO START + PL - 1
DO WRITELN(INDEX(ENTRY],
START := START + 2+PL;

{ Find lines left to print }

{ Watch out for > half pages }

FOR ENTRY : = START TO START + LINES - 1

JINDEX[ENTRY + PL)):

JINDEX[ENTRY + PL])

tured programmers, gurus, and the like is
simply redundant—Strauss has an equal-
ly naive opinion of good programmers as
he does of structured programming.
Finally, the last paragraph seems to be
hedging a bit—structured programming is
okay if Evidently, he hasn't the fog-
giest notion of what the goals of struc-
tured programming are. | will never pro-
gram my zillionth database application. If
| ever do it. | hope to do it once, then
reuse the same code. If | do it right the
first time, 1 can use the same technlque
over and over, freeing up time for me to
explore new systems. Too bad Mr. Strauss
will be trying to debug his index program,
for if you start by writing buggy programs,
debugging always comes later.
DAvID R. STAMPF
Shoreham, CT

Erwin Strauss seems to be confusing two
important ideas. that of the structure of
a program on the one hand and that of
its "usefulness for any specific purpose
{which most vendors go to a lot of trou-
(continued)
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FYREAMER

NO MORE MEMORIZING AND TRAINING

® Are you always forgetting those
keystroke sequences required for
your sophisticated business soft
ware?

® Wouldn't it be easier to press a
key labelled “Format Right” instead
of typing “/ R L R” to right-justify
a cell in Lotus 1-2-3 ? or a key
labelled “Save File” instead of typing
“Ctri K S” in WordStar?

® Now, with the help of Dreamer’s
descriptive keys, you can execute
oddly-constructed commands with
no more memorization, no more
flipping through instruction manuals.

® Cut training time and costs for
yourself and your staff to a minimum
by putting a Dreamer next to

your system. The Dreamer will make
your computer a dream to use.

® The Dreamer is available for the
IBM PC or XT and the Apple //e or
][ Plus

Registered Trademarks: 1BM, IBM PC, XT -international Business Machines Corp.. Apple- Apple Computer In

DREAMER FEATURES
® 20-key numeric pad with
separate cursor controls
® IBM version:
70 Lotus 1-2-3 commands
30 WordStar commands
® Apple version:
60 WordStar commands
40 VisiCalc commands
® Templates included for
alternate command gl
pages
® Easy selection
between command
pages
® Easy instaliation
® Full 90-day
warranty

T.S. MICROTECH IN
(213) 644-0859

12565 Crenshaw Bivd.
Hawthorne, CA 30250

1-2-3-Lotus Development Corp., VisiCalc - Software Arts Inc.. WordStar - MicroPro Int er nat ionat




Ven-Tel’s Half Card" modem
is in all the best computers.

Here’s why...

Ven-Tel gives you lots of reasons to buy our Half Card™
modem for your IBM PC or compatibie. The Half Card™
is a complete system that lets you communicate with
other PCs, mainframes, and databases effortlessly.

It includes Crosstalk-XVI® software. It's reliable.

It's got all of the features you want. And it's

a good value.

Do You Own One of These —=
Computers? ===
Chances are you do. And if you're T =c==
thinking of buying a modem, consider ==

the Half Card™. Because of its small size,
the Half Card™ fits in more computers, 1&1
including all of the models we've listed % A

here. The Half Card™ is small, so it fits in
short slots or long. That means you can
save your long slots for other expan-

sion uses.

Effortiess Communication

Each Half Card™comes with Crosstalk-XVI®
communications software, by Microstuf. It's

the easiest to use, whether you're a beginner TANDY

or an old hand, and the most powerful. A full
on-line help menu makes using Crosstalk® for
the first time a snap. It can turn your PC into a
terminal on a mainframe computer with its power-
ful terminal emulation feature. It will even oper-
ate your PC when you're not there. You can call
into an information service such as The Source or Dow Jones News
Retrieval, or transfer files and electronic malil, all at the touch of
a button. The Half Card™ connects your computer to the world.
Effortiessly.

More Modem for Your Money

When you buy the Half Card}* you don't need anything else. The
Half Card™ is a complete communications package that includes
a full-featured modem and the best known software on the market.
Complete easy-to-understand instructions with full technical support
on installation and use. And a very competitive price. The Half
Card}" with Crosstalk-XVI® software, retails for only $543.

Features

. 1200/300 baud auto-dial, auto-answer.

. Uses the industry standard “AT”"
command set.

. Runs with virtually all communications
software, including Smartcom Il and PC
Talk Il and integrated packages such
as Symphony and Framework.

. Includes Crosstalk-XVI® software.

. On-board speaker and extra phone jack
for easy switching from voice
to data mode.

. Selective tone or pulse dialing;
full or half duplex.

. Automatic answer on any ring.

. True ring or busy signal detection.

Rellability
Ven-Tel has been making
modems for 10 years. Our
experience shows. Ven-Tel's
Half Card™ only has about 70 parts, compared
to almost 300 on other modems. We reduced the parts
by building the first LS| modem chip using advanced
switched capacitor technology. What that means to you Is

greater reliability and lower power consumption, so you can

load up your PC with expansion boards and not worry about

heat or power probiems. And we back the Half Card™ with a full
two-year warranty on parts and labor.

You Can Buy the Half Card™
Anywhere

You can get the Half Card™ at Computer-
Land, Businessland, the Genra Group,
Entré Computer Centers, Macy's Computer
Stores and other fine dealers nationwide.
Also from Ven-Tel: the 1200 Plus?™ an
external modem and the PC Modem
1200™ an IBM internal with V.22 inter-
national capability.

Effortless Communication

+Ven-Tellnc.

2342 Walsh Avenue
Santa Clara, CA 95051
(408) 727-5721

Crosstalk is a registered trademark of Microstuf, Inc. Smartcom Il is a trademark of Hayes Microcomputer Products. Symphony Ig a trademark of Lotus Development. Framework is a trademark of Ashton-Tate.
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See what EnerConnect can do
with mainframe graphics on your PC.

EnerConnect® is the first software package
that puts mainframe graphics capability into the
hands of anyone with an IBM PC/XT/AT or
3270 PC.

Now a PC user can have desktop access to
business and technical graphics applications
generated by GDDM, ISSCQO's Tell-A-Graf®
and DISSPLA® SAS/GRAPH® and IGES
datafiles.

Once they're displayed, EnerConnect lets you
manipulate them in a variety of ways. You can
rotate, enlarge, reduce, cut-and-paste with
other elements from different mainframe files,
add text and even direct output on low-cost PC

printers and plotters. All without using expensive
mainframe connect and processing time.

You can also use our PC-based graphics
program, EnerGraphics, to interface with
spreadsheet data from LOTUS 1-2-3, VISICALC
and other packages, turn the data into easy-to-
understand bar charts and then combine them
with mainframe graphics.

EnerConnect. Your Mainframe-to-PC software
link. Developed by the specialists in graphics
applications software.

Call or write for our free brochure and see what
EnerConnect can do for you.

ENER/RONICS seeinGg is BELIEVING

Enertronics Research, Inc. + 150N. Meramec + Suite 207 + St Louis, MO 63105 + (314)725-5566 + 1-800-325-0174
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YOUR TOTAL GRAPHICS SOFTWARE

FHCHEFERING DEGHEES EAROED
- iee

({4

Presentation Business Graphics
EnerGraphics delivers pie charts,
flowcharts, bar charts line graphs and
more with easy interface to Lotus 1-2-3,
MultiPlan and other spread sheets.
You'll learn it quickly becauss we're
menu-driven.

-

Statistics EnerGraphics enabies you
to analyze data using linearand log
scales to do linear and polynomial
regression. Statistical information can
be represented in scatter graphs.

Slide Show Any of our attrzctive greph-
1cs can be convertedinto color or b&w

slides, or overhead or on-scraen pres-

entations using the Polaroid Palette.

ENERTRONICS

150 N. Meramec

Enertronics Research, Inc. =

CHECK-OUT

TGRAPHICS

Drawing Capability With EnerGraphics,
simple keysfroke commands enable
you to create text, flow, gantt, pertand
arganization charts with the capability
to enlarge, reduce, rotate, draw, modify,
duplicale arid overlay.

Maintrame Link Our new EnerConnect
program aliows youto combine
PC-based graphics with mainframe
graphics such as GDDM, ISSCO'S Tel-
A-Graf® Disspla® and IGES data files.

Corparate Use You'll find EnerGrapiics
is the graphics software choice of over
100 leading corporations with more
being addzd all ofthe time,

St. Lowis, MO 63105 »

—

\
t |
+ R 1 "

.
| “i \

P
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3-D Object & Surface Drawings
ErerGraphics givesyou entry-level

3-D CAD ieatures such as zoom, rotate

and hidden line removal.

PC Compatibility EnerGraphics can

give you an unlimited number of graph-

IG5 applications an Wang, TLIBMPC/
XT/AT, 3270/PC and compatibles.

Frice Ataretail grice of just $350 ($450
with piotter) Ene-Graphics actually
costs less than many packages that
affer only 3 few af these features.

EnerGraphics. Broughtto you by the
specialsts in grephics application
sof'ware.

Find out why users tate us at the top
among stand alone ousiness graphic
packages. Just ckheck with your local
EnerGraghics dsaler today.

SEEING IS BELIEVIN

(314)725-5566 o
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without

compromising

our
standards.

It’s easy. Just get an industry standard file access
method that works on both.

C-ISAM™ from RDS.

It's been the UNIX™ standard for years (used in
more UNIX languages and programs than any other
access method), and it's fast becoming the standard
for DOS. Why?

Because of the way it works. Its B+ Tree index-
ing structure offers unlimited indexes. There’s also
automatic or manual record locking and optional
transaction audit trails. Plus index compression to
save disk space and cut access times.

How can we be so sure C-ISAM works so well?

We use it ourselves. It’s a part of INFORMIX}
INFORMIX-SQL and File-it!" our best selling data-
base management programs.

For an information packet, call (415) 424-1300.
Or write RDS, 2471 East Bayshore Road, Palo Alto,
CA 94303.

You'll see why anything less than C-ISAM is just
a compromise.

~N"

O

RELATIONAL DATABASE SYSTEMS, INC.

© 1985, Relational Database Systermns, Inc. UNIX is a trademark of AT&T Bell Laboratories. INFORMIX is
a registered trademark and RDS, C-ISAM and File- [t! are trademarks of Relational Database Systems, Inc.
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LETTERS

ble to advertise but then disclaim in their
license agreements) on the other. | whole-
heartedly agree with Mr. Strauss's view
that a program should not be simplified
to the point that it does no useful work.
In his example of two programs to print
an index in two columns, he is in error
when he describes the first as structured
and the second as unstructured. In fact.
his second program clearly shows the
same structure as the first, extended to
add the concept of a page and to re-
arrange the data. | could give an un-
structured version of the second program,
but yours is a family publication. Suffice
it to say that it would use GOTOs in the
manner Dijkstra considered harmful. The
two programs illustrate the concept of
stepwise expansion of a simple algorithm
to solve a more complicated problem.
Structured methods were developed in
response to the problems of developing
large. complex programs. Of course, if two
programs solve the same problem. the
simpler one is to be preferred. If Mr.
Strauss's gurus tell him his two programs
do the same thing. or that he should
choose the first anyway, then they are false
prophets and he should cast them out.
A programmer can be competent but
fail to understand the methods he uses.
Structure in a programming language is
like good grammar in a natural one. It
lends clarity of expression. Spoken
language may exhibit looser grammar
than formal written language. but a
speaker who has mastered grammar is
more likely to be correctly understood by
his listeners. Not all programs should be
written in the formal style appropriate to
a legal contract. but a programmer with
a good grasp of structure can use it even
in his less formal utterances. If he does so,
it is more likely that his program will tell
his computer what he really wants it to do.
Our choice of a language may be like
using the jargon appropriate to a profes-
sion. It can provide a useful shorthand for
communication with other initiates, but it
can be limiting if used to express thoughts
in a wider realm. Jargon frequently reads
as very poor English. Some computer lan-
guages are also poorly suited to general
applications, even though they may be
quite satisfactory for chosen purposes.
If a language enforces a structure, an ex-
perienced user will think within that struc-
ture. That is why it is important to teach
structured languages like Pascal or Logo
early if possible. You can then learn other
languages as appropriate. For example,
Pascal is not suitable for systems program-
{continued)



We make it simple.

An Interface disk or tape subsystem is simple to install and

simple to use for IBM PC, XT, AT, and most PC-compatibles

Forthe PC and compatibles we

give you:

» External DiskSystems® fom 10 to
119MB.

e Internal with 10 to 55MB.

» 10MB removable cartridge
Winchester.

« 10MB TapeSystem:

o DualStor® with 10, 22, or 33MB of

DualStor with
combination disk and lape

10MB tape or
1 10M3 remov-
ab e ‘Ninchester.

For the PC-XT, we give you:

e |ntemal 1t

B 55ME.
: ' ¢ Doub eBarrel®
isan Jternal

10-megatyte JapeSystem

combination witq

10, 22, or 33MB fixed storage com-
bined with 10MB of tape back-up

) » External 10MB tape cartridie

fixed storage plus driva.

o External ExtraDrive® is ¢ 1JMB
remavable cartridge Winzhaster.

o External DiskSystem with 10 to

95MB cf additional storage.

Interface,Inc.

Inquiry 191 for End-Users.
Inguiry 192 for DEALERS ONLY.

For the PC-AT, we give you:

e Interna ly mounted hard disk drives
with 2° ta 117MB.

einterna 10MB 4

rertoveble
carlridge ‘
Vii=chester. : !
Since 1978, Interface ~ #/wporacekt

has teer providing quality storage
subsvstems at affordable prices for
the parsonal computer market.

Disk3yzkxms, @apeSystems. DualStor. DoubleBarrel and
ExtrdDr we are —opyrights of Interiace, Inc
IBM s 1 regisered trademark of IBM Corporation

21101 Osborne Street.
Canega Park, CA 91304
Or call (818) 341-7914

Canada Sant Sales Ltd
(604052




LETTERS

ming (not because of the structures pro-
vided for flow of control but because it
imposes restrictions on access to memory
and /O in order to guarantee correct
matching of data types in common ap-
plication programming situations and
doesn't provide for multitasking). When
using an unfamiliar language. a program-
mer may well display the accents of lan-
guages he knows better. Perhaps a Pascal

accent could add real charm to a BASIC
or assembly-language program.

JOHN MAINWARING

Raleigh, NC

MAKING BASIC MORE
POWERFUL

| programmed a bit of FORTRAN in col-
lege in the early 1960s and then got into
programming in a bigger way in about

IPORATION

PROGRAMS A
WORLD OF
TECHNOLOGIES

NSTRUMENT SYSTEMS DIVISION
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1967 with BASIC. It's the language | cut
my programming teeth on

BASIC didn't have a very good reputa-
tion in those days. 1 taught after-hours
classes in a largely FORTRAN-oriented
company, and some of my students would
come to class shaking at their very foun-
dations because their “sophisticated”
FORTRAN colleagues in the terminal room
would chide them about their choice of

_ language, even corrupting the BASIC

acronym to mean Baby's All-purpose, Sim-
ple Instruction Code.

But we had an extraordinarily good ver-
sion of BASIC at our disposal, and | was
a master of it. I'd accumulated many imag-
inative and provocative tricks up my
sleeves to use things like strings. logical
variables, complex numbers. and matrix
functions to solve complex problems in
elegant. unexpected. and simple ways.
Had any one of those 1960s computer
yuppies challenged me to a FORTRAN-
versus-BASIC shoot-out and let me pick
any one of two dozen problems to solve,
I'd have beat the diapers off them

Since then, I've gone on to program a
fair amount in APL., FORTRAN, Pascal
Ada, some C. and bits and pieces of other
languages on UNIX and other operating
systems. And what I've found is that each
language has its application.

1 don't do much hands-on programming
any more. But | make a hobby of devising
yet other new tricks for BASIC; these days,
1 get a kick out of programming it to mimic
the good software and engineering fea-
tures of other languages. And that's what
drew my attention to Arthur Huston's ar-
ticle “Structuring BASIC" (June, page 243).

Mr. Huston did a good service for the
BASIC world with his article on building
libraries, but we can go farther than he
went when we start talking about mimick-
ing the type-checking. procedure, error-
processing, GOTO-less programming. and
other features inherent in cther languages.
For (believe it or not} it is possible to
emulate these things in a good BASIC and
make your programs incredibly readable
and debuggable along the way. Why, I've
even emulated. in a crude. first-cut way.
Ada’'s generic package—not to mention
TBD's workers-and-managers architecture
and the principles of top-down program-
ming and interface development.

It's fun, intellectually stimulating, and do-
able—if you set your mind to it and don't
victimize yourself with that sense of Baby
BASIC.

GENE BARNETT
Redondo Beach. CA
(continued on page 424)
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TEAR AND COMPARE!
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TEAR AND COMPARE!
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DELIVERY!
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CE GUARANTEE IS STILL EFFECTIVE!
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LANGUAGES/UTILITIES (cont.)

WORD PROCESSING (cont.) \
8265

'$259  BPS Graphics 8289  Business Basic (MS) $299  Wordstar Pro Pac

C!Oul 2. 145 SIGNMASTER 195 FORTRAN COMPILER(MS) _ 229 ‘WordstarProPlus __ 345
Timiv____ 189 optsgraph 85 (B6C Comp ler WORD PERFECT (New Release) 245
R:Base 4000 _265  Graphwriter ___ 319 ‘Com uter Innovations 329 Mcrosoft Word  _ 245
R:Base 5000 _399  Graphwriter Extension 319 INTEGRATED/SPREADSHEETS MULTIMATE _ 249
DBMaster ___ 475 Graphwriter Combo Pak __ 485 LOTUS 1-2-3 White They Last) §329  Valkswriter Deluxe 165
dBASEM 365 MicrosoftChart _ 175 Enable_ 305 Peachtext 5000 I 199
Quickodelll _____ 159 ENERGRAPHICS __ 259 SmartSeries _ 579 Easywriter Il/Speller/Mailer __199
dBase Il (New Retease) 269 Energraphics (wiplotter opt.)__325 FRAMEWORN 355 FEcix & Wordix 255
CondorMi______ 349 PCOraw ______ 295 OQOpenAccess _____ 395 Fitalword 225
Data Base Mgr. Il aipna _ 175 LANGUAGES/UTILITIES Electric Desk 229 Semnall 325
Extended Report Writer ____ 119 CONCURRENT PC DOS: ~28175  SYMPHONY (.imited Quantity) 459 Xr WritellPlus ___ 25§
Fday 169 PascalMT + (PCDOS) __ 349 Supercalc3__ 175 Tiink Tank 125
pis:file & pfs:repot __ 165 PUI(DR)____ 489 Multiplan____ 129 pls:write 85
REVELATION ___ 745 Display Manager-(D3) ___ 359 TKISolver ___ 279 MISCELLANEOUS UTILITIES
Powerbase __ 255 Access Manager{DR) ____ 269 pts:glan __ 85 PFOKEY3O0 _ = s89
Easyfiler ______ 99 LATTICE C COMPILER 305 ROJECT SCHEDULERS Narton Utilities (New Release) 65

FINANCIAL C-Food Smorgasbord _ 119 MICROSOFT PROJECT $765  SIBEKICK (unprotected) 65
DOLLARS AND SENSE ____$115 CISCobol 86 (DR)________ 479 SuperProjectilUS) 245 Crisstalk XVI (New Reiease)____ 115
Market Mgr. Plus (oow Jsones) 179 Pascal Compiler (MS) ___ 245  WAAVARD TOTAL PROJECT MGA. 285 Sideways ~ 45
MANAGING YOUR MONEY __119  C Compiler (MS) (New Reiease; 305 WORD PROCESSING CoyllPC__ _ 39

GRAPHICS Microsoft Sort ____ __159  Wordstar 2000 _$259 DESK ORGANIZER 129
CHARTMASTER $275 Cobol Compiler (MS; _479 WORDSTAR 2000 PLUS 209

HARDWARE for IBM PC
[ GRAPHICS BOARDS GRAPHICS BOARDS (cont,) MODEMS INTERNAL) (con') MULTI-FUNCTION BOARDS (cont

AST PARADISE SYSTENS VEN-TEL ALT RESEARCH (cont.)
Preview 8279 Multi-DisplayCard ___ $279 PCModemHafCand _ $439 Acvantage (128k) _ 5429
EVEREX Modular Graphics Card . 289 COMMUNICATIONS BOARDS  QLADRAM
Graphics Edge _$375 Options A&B _ _Lowest Price  AST Quadboard (64k) _$259
HERCULES MODEMS (INTERNAL) AST-5251-11 $699 SB
Graphics Card $325 PROMETHEUS AST-3780 749  Ric-Plusti (64k) $259
ColorCard ____________ 169 Pro-modem1200B__ __ $319 DCA Ric Grande 375
PLANTRONICS/FREDERICK QUADRAM IRMA Board $949  Grande Byte 275
Calorplus $385 Asher $395 QUADRAM TECMAR
STB HAYES Quadlink __ __$¢49  Cadtain ) $235
Graphics Plus il _ _$315  Smartmodem 12008:-s-.c.. n$385 MULTI-FUNCTION BOARDS KEYBDARDS
TECMAR NOVATION AST RESEARCH KEYTRONIC
Graphics Master______ $459 Smart-CatPlus __ $355  Six Pak Plus(€ 4k) _§a59 5150 0 $159
TSENG LABORATORIES RACAL-VADIC Mega Plus It (64k) 275 5131 (Deluxe) 179
Ultra Pak _ $545 Maxwell 1200PC ___ $395 /0 Plusli _135 51528 645

Prices subject to change without notice.

# NO SURCHARGE lor VISA or MasierCard « No Saies Tax on Crders Dutside N.Y_ Siate o Purchase Daders
Weicomed rom Qualthied Insttutons. .NO SURCHARGE! (Please call o~ price varification) « Piease add 2%
for handling and insurance (Int'l orders add’) ) « Payment MasterCard. 41SA. American Exp . C.0 D.. Money Drcer or Chech

1-800-645-3491

A Member of The Logic Group

National Sales
Hot Line

Customer Service 1-800-431-9037

New York State..516.249-8440 Canada.....416-283-2354

Immediale Replacesment on any Defective Product.

S50FT

110 Bi-County Blvd., Farmingdale, N.Y. 11735
Domestic/international Telex .286905 Soft UR
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Dwect Markeiing
Assaceton Inc
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DATABASE

DB Master $125
Filevision 105
1st Base _ 105
Habadex 29
Helix _249

Filer _ 155
Megatiler 135
Microsoft File 140
Omnis 2 _ _155
Omnis3 __ jowestPrice
Overview 179
pts: Fiie & Report 105
MacLion 245
Facttinder IOS—

GRAPHICS
Animation Tool Kit_ 39
Davinci Series
(Buiidings, Interiors, Landscapes) 100
ASSIMILATION PROCESS
Mac Daisywheel Connection 585
Mac Turbo Touch _
CURTIS SURGE PROTECTOR

Diamond
Emerald _l9

Sapphire 59
\ Ruby 69

NEW! Expanded Special Order Dept.

Davinct Commercial Int. $149
Davinci Building Blocks 49
McPic 35
Microsoft Chart 85
Click Art Series
{Graphics, Pub’s, Letters, Effects) 125
LANGUAGES/UTILITIES
Basic Interpreter (MS) 595
MacForth (Level 1) 85
MacForth (Level 2) 135
Smoothtalker 15
Softmaker Il 119
Softworks"C” 275
PC to Mac & Back 85
Hippo-C (Level 1 115
" MANAGEMENT/FINANGE
Dallars & Sense __S89
FrontDesk 85

(cont.)
Home A Plus S89
MacManager . __35
MacProject _ Lowest Price
Management Edge _ 125
Market Analyzer _Lowest Price
Market Manager Plus (Dow Jones) 129
Peachtree GAL 99
Sales Edge 165
Straight Talk _ 4
Financial Planning {Apropos) __60
investment Planning (Apropos) 60
Communications Edge S— |
Negotiation Edge 175
Tax Manager (Microlab) 10
Forecast 45
Electnc Checkbook S0
MacCalendar . _ 50

{ HARDWARE for Macintosh |

HAYES MICROCOM
Smartmodem 300 $205  MacModem $450
Smatmodem 1200 $445 ICRON TECHNOLOGY
INTERMATRIX Micron Eye $325
Macphone $159 MICROSOFT
KENSINGTON MacEnbancer ___________ S$170
300 Baud Modem _$95 NOVATION
Surge Supressor 39 Cat_ 83715

/ PRINTERS*
DIABLO

36 ____s1229
025-* 619
630-AP 1699
630-£CS** _ 1799
EPSON
L01500 $1199
Parallel Interface 79
JX-80 599
LX-80°"° 265
RX-100__ _399
FX-80°* 319
FX-100°* 599
C. ITOH
Prownter 8510 BPI _$375
Starwriter A10P 529
Starwnter F10-40P __ 969
Printmaster F10-55¢ _1249
JUKI
6100 5439
6300 799
MANNESMANN TALLY
Spint S2719
160 579
180 849
NEC
2030°° $719
2050° 695
3530 _ 1329
3550 _ 1395
8850°" 1949
Pinwriter P2°* 675
Pinwriter P3** __895
OKIDATA
182:1BM __ $239
84.18M 799
192.1BM __409
93-1BM _ 639
2410P 2295
QUADRAM
Quadjet $78%
QUME
Sprint 11/40° ¢ $1299
Sprint 11/55°* 1585
Spring 11/90° ¢ 2199
SILVER REEQ
400 §219
500 349
550 449
\'70 795

PRINTERS* (cont.)

TOSHIBA

P351 $1378
P351 Tractor 165
1340 79
CITIZEN

MSP10 $409
MSP15 619
MSP20 579
MSP25

789
PRINTER/PLOTTERS*
HOUSTON INSTRUMENT

PCPlotter 8475
MONITORS*
AMDEK
Color 300 $255
Color 500 389
Color600 479
Color 700 579
12" Green 300G 1358
12" Amber 300A 145
12" Amber 310A 169
NEC
J 1201 $159
JB 1205 149
JC1215 239
JC1216 _ 399
PRINCETON GRAPHICS
RGBHX-12 5489
RGB SR-12 599
Scan Doubler Board (for SR 12) 185
Amber Max 12E 185
QUAORAM
Quadchrome 12° 5465
Quadscreen 17" 1595
Quadchrome Il 14' 465
Amberchrome 12 165
TAXAN
1006 __ $125
105A 135
121 149
122 149
210 _— 259
420 408
699
VIDEO TERMINALS*
AODS
A-2 Green __S465
A3_ _$465

GENERAL HARDWARE

\J'\r\/\,
We know there are many products that simply cannot be found

through mail order. We've solved that problem...just ask for our 3 F R
SPECIAL ORDER department..We've got the suppliers...still at
low mail order prices!

Overm ht D
See Ome«gSro= mre C!qlﬂ!ﬁ

LA AMANN

MANAGEMENT/FINANCE (cont)
General Financial Analyss—sw

Real Estate Dev. (Comm. or R
SPREADSH ETSIIN EGRATED

rv

iSHVdAdINOD GNVY HY3L

Jazz Lowest Price
Mul _ 5125
Microplanner _ LowestPrice
TK! Solver ___169
Ensemble __

WORD PROCESSING
MicrosoftWord __ $149
Think Tank (128k) _85
MaceSpeli®Right I—11
MacSpell + 50
Hayden: Speller 45
Think Tank (512k)_ 135
TECH (Linguist) _ _10
Megatorm ____ 185

OPTIMUM
MacTote
PROMETHIUS
Promodem 1200 $375
Mac Pak 105
DISKS

Maxell 342" (Box of 10) $35
Memorex 3'7" (Bax of 10) 39
3M 312" (Box of 10) 39

VIDEO TERMINALS™® (cont.)
ALTOS

Smart Il 5695
OUME

QVT 102-Green $395
QVT 102- Amber 415
QVT 103-Green __ _810
QVT 103-Amber 845
QVT 108-Green _445
QVT 108 -Amber __§15
TELEVIDED

800 i .$1220
800A 975
910 420
910 + __ 555
921 A45
922 __150
924 635
925 _ 695
925€ 595
WYSE

S0 _ 5485
75 _— 560
ZENITH

122 _5465
z 29 595

z4 _Lowest Price
MULTI FUNCTION BOARDS
AST RESEARCH

Six Pak Plus (6 4k) $259
1DEA

IDEAmax 384 (64K) $259
ORCHIO

8l (0K _ $235
ST

Super Rio (64k) 329

OMMUNICATIONS BOARDS
AST

AST-SNA _S699

AST-BSC _ L
GRAPHICS BOARDS

AST

Monograph plus _$425

MA SYSTEMS

Peacock Color Board _S245

PERSYST

Monochrome Card _$199

QUADRAM

Quadcolor | $195

Quadcolor It 465

MODEMS (External)

PRAOMETHEUS
Pro-modem 1200 _$375
QUADRAM
0 1100 _$555
HAYES
Smartmodem 300 $205
Smartmodem 1200 445
Smartmodem 2400 719
NOVATION
Access 1-2:3 5475
Professional 2400 635
PRENTICE
Popcom X100 _ 8319
Popcom C100 355
RACAL-VADIC
Maxwell 1200V _ 5439
2400 PC 635
VEN-TEL
PC Modem 1200 $399
1200 Plus__

BACK-UP DEVICES
ALLOY
PC Quick Tape $11M9
SYSGEN
Im

age 5835
MOUSE INPUT DEVICES
MOUSE SYSTEMS

PC Mouse wipaint brush $139
MICROSOFT
Microsoft Mouse (Serial) 149
Microsoft Mouse (Buss)
SURGE PROTECTORS
KENSINGTON MICROW ARE
Masterpiece ___$115
CURTIS
Diamond _ _ 839
Emerald 49
Sapphire 59
uby —
MEMORY CHIPS
(200ns) 64k I §35
(150ns) 256k 69

DISKETTES
LOGICTRAK 5%" 100% Guaranteed,
Doutde side, double densily
10 per box
20 + boxes ________ perdisk $2.35

iIFHVANOD ANV HVYAL

iZHVAIWOO ANV HV3 L

10-19 boxes per disk $2.50
2.9 boxes per disk $2.99
1 box _per disk $3.99

*Due to welight restrictions, Printers and Monitors are shipped UPS...FREE! ®*Parallel interface req

# ND SURCHARGE for VISA or MasterCard « No Sales Tax on Drders Outside N.Y. State » Purchase Orders
ND SURCHARGE! (Piease call lor price verificalion) » Please add 2%
for handling and insurance (Ini’l orders add’'l.) « Payment: MasterCard. VISA. American Exp.. C.0.0.. Money Order or Check

Welcomed from Oualified insttubons

National Sales

via Hot Line

A

1-800-649-3491

o Customer Service 1-800-431-9037

New York State..516-249-8440

Canada.....

416-283-2354

...Ask sales agent

E LOGICAL CHOICE -
A Membet of The Logic Group

110 Bi-County Blvd., Farmingdale, N.Y. 11735
Domestic/international Telex...286905 Soft UR
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FIXES AND UPDATES

Conversion Algorithm Bug

“In Brief" Error

Mark Werley. a BYTE reader from Yuma,
Arizona. reported a bug in David L. Kahn's
article "A Unit-Conversion Algorithm." (See
page 151 of the March BYTE))

Line 310 in listing | (page 154) should
read as follows:

310 IF MID$(I$.X.1) = * " OR X > = LEN(I$)
THEN 320 ELSE X = X + 1:GOTO 310

Mr. Werley also modified the program
so that it will run on his Commodore com-
puter, which has neither an ELSE nor an
ELSE IF command. He recommends
inserting

310 IF MID$(1$.X,1)="" OR X > = LEN(I$)
THEN 320
315 X=X+ 1:GOTO 310

Mr. Kahn tells us that other readers have
pointed out one more error. In line 7250
(page 156). the DATA has an incorrect
value statement. As it appears now, the

program will produce inaccurate answers
in any conversion involving the term
ACRE. The correct value is 2.4710536E-4.

Our thanks to Jack Heddon and Ray
Isenson for taking the time out o report
this bug.

The PRINT CHR$(12) in lines 10. 130,
and 4000 requires some clarification, ac-
cording to Mr. Kahn. In most versions of
BASIC a CLS statement would have been
preferable to the PRINT CHR$(12). but
Mr. Kahn's BASIC compiler does not sup-
port the CLS statement. With both his
compiler and his interpreter, the PRINT
CHR$(12) worked just fine.

Also note that line 130 is unnecessary
in the MS-DOS version of the program. In
addition. the TRS-80 version prints some
material between lines 10 and 130 that is
not needed with MS-DOS. The line was left
in to minimize the differences between the
two versions.

Alternative Approaches to Structured BASIC Programming

In the “In Brief" column that accompanied
Laine Stump's article "The Kit Solution.”
we supplied some erroneous information.
(See page 196 of the March BYTE)

The Slicer comes with a CP/M-86 BIOS.
The operating system itself is $85. Con-
current CP/M. as of press time. is unavail-
able and unpriced.

Al Book Available

A number of readers have reported that
Focal Press of Stoneham. Massachusetts,
no longer carries Mike James's Artificial 1n-
telligence in BASIC. which was recently
reviewed by Norman J. Chaplin. (See April,
page 68)

This book can be ordered from Newnes
Books. 84-88 The Centre, Feltham, Middle-
sex TW13 4BH. England.

Our thanks to Norman |. Chaplin for
tracking down a distributor for this book.

Jack M. Fischer. network manager for the
Tulsa Computer Consortium. recently
wrote us lauding Arthur Huston for the
excellent case |he makes| for writing
structured BASIC programs.” (See “Struc-
turing BASIC" June. page 243)

Mr. Fischer notes that Mr. Huston's ap-
proach to structured BASIC programming
relies heavily upon adherence to rules for

line numbering and for the naming of vari-
ables and subroutines.

Programmers at the Consortium, reports
Mr. Fischer. have developed a number of
tools and techniques that eliminate the
need for strict rules. One such technique.
FLOAT. lets you float BASIC subroutines
between programs and libraries by pro-
viding you with an insert capability to

Systems Transfer Documents Between Word Processors

eliminate the need for line numbering.
Another tool compensates for the lack of
local and global variables.

If you want to learn about the Consor-
tium's approach to structured BASIC pro-
gramming. write to the Tulsa Computer
Consortium—Structured BASIC, POB 707,
Owasso. OK 74055. Please enclose return
postage.

Flagstaff Disk Conversion Equipment
distributes systems that transfer document
files between most word-processing
equipment and the IBM PC. PC XT and
PC AT Word processors supported include
CP/M systems, Displaywriter, OS/6. Wang,
Xerox, and IBM S/32. S/34. and S/38.
The Diskette Connection lets you read
and write most 8-, 5%-, and 3'-inch disks.
It comes with a PC controller card, an
8-inch floppy-disk drive, and a cable.

The Word Connection, used in conjunc-
tion with the Diskette Connection. lets you
transfer disk-based document files be-
tween word processors. Word Connection
programs use |IBM-standard Document
Content Architecture (DCA-RFT) to trans-
fer document files and such parameters
as page size. tabs, headers, margins. and
typesetting control characters. The conver-
sion is said to take place at 40 pages per
minute. Transferred documents can be

sent directly to a mainframe via IBM's
PROFS and DISOSS electronic mail.

Flagstaff Disk Conversion Equipment is
a distributor for Flagstaff Engineering Inc.,
which produces the Diskette Connection
and the Word Connection. The Diskette
Connection is $1099. and the Word Con-
nection is $695. Contact Flagstaff Disk Con-
version Equipment at 1805 North Beaver,
Flagstaff, AZ 86001. (800) 821-7493. ext.
236: in Arizona. (602) 774-5422. m
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Introducing The B

ADVANCED TECHNOLOGY COMPUTER BT/AT

44 Mb Hard Disk Drive.
640K Internal RAM.

8 1I/0 Expansion Slots,

1.2 Mb Floppy Disk Drive.
2 Asynch Serial
Communication Ports.

2 Parallel Printer Ports.

Monochrome Graphics
Adapter (720 x 348).
Monochrome Monitor (Green).
Tilt/Swivel Monitor Base.
IBM PC AT Hardware and
Software Compatiblity.
GW-BASIC and MS-DOS 3.1.

PC KEYBOARD
BT5151
AT KEYBOARD
BT5161

Solid State Capacitive

Key Switches.

3-Position Height Adjustment.
Keys In Standard Type-

writer Positions.

Seperate Cursor Control

and Numeric Keypads.
Easy-To-Read Key Legends

LED Indicators For All Lock Keys.

EE 0] Lt LT IIT) L)

BACKUP POWER SOURCE
AT800
XT300
S$B200

Battery Powered Up To

30 Minutes.

Surge Suppression/

Noise Filtering.

Brownout Protection.

800, 300, 200 Watt Models.
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HIGH RESOLUTION
COLOR MONITORS
HR31 200

HR31 350 (Enhanced)

.31mm Dot Pitch.

14" Diagonal Screen.

Black Matrix Picture Tube

Plugs Into IBM Color/Graphics or
Compatible Adapter Card.
Resolution (640 x 200).

Enhanced (640 x 350).

Tilt/Swivel Base.

HIGH RESOLUTION
MONOCHROME MONITORS
HR 39 (Green)

HR 134 (Amber)

Plugs Into The IBM Monochrome
or Compatible Adapter.

720 x 350 Resolution.

12" Diagonal Screen.

Super Crisp Text Capability.

High Resolution TTL.
Tilt/Swivel Base.

PC HARD DISK
SUBSYSTEMS
BT20 (Internal)
BT20E (External)

20 Megabyte Capacity.

Boot From The Hard Disk--No
Software Patches or Drivers.
Runs All The Popular Software
Designed For The XT.

High Reliability and Durability--
Specially Plated Drives.

Includes 1dir “Visual Shell” and
Xydex Software, Bezels.

MONOCHROME CARD
HR720

COLOR CARD

HR640

Complete IBM Compatibility.
High Resolution Graphics
Capabilities.

- — i Rl




T/Integrator Series

EXTERNAL MODEM
BT212A/1200E

Auto-dial, Auto-Answer.
300/1200 Baud Operation.

Runs All Hayes Compatible Soft-
ware Like Crosstalk, Relay,
Smartcom 11, and Sidekick.
RS-232C Compatible.

Snap Hatch For Switch Access.
Eight Status Indicator Lamps.
External Volume Control Knob.

AT ENHANCEMENT KIT-1
BT44 (44 Megabyte)
BT70 (70 Megabyte)

Combined With The
AT4X4Plus-512K.

No Other Chips Needed.

Runs All The Popular Software
Designed For The AT.

High Reliability and Durability.
Faster Access Time

Than AT--30 msec.

Inquiry 310

PC MULTIFUNCTION CARD
BT6Plus

Add 64K To 384K.

Parallel Printer Port.

Serial Communications Port
Clock/Calendar.

BTPak Software--BTDrive
(Electronic Disk Emulation) and
BTSpool (Print Spooling)
Optional Game Port

SPOOLING TAPE BACKUP
BT/SPIOE

10 Megabyte Capacity Reels.
Backs Up 20 Megs In 30 Min.
File By File Recovery.

Uses Standard 1/4”Tape Reels.

AT MULTIFUNCTION CARD
AT4X4Plus

Add 128K To 4 Mb.

Double Split Memory Addressing.
1 To 4 Serial Ports.

Parallel Printer Port.

Optional Game Port.

INTERNAL MODEM
PC212A/12%0

Auto-dial, Auto-Answer.
30071200 Baud Operation.

Runs All Hayes Compatible Soft-
ware Like Crosstalk, Relay,
Smartcom 11, and Sidekick.

Two Phone Jacks.

Includes PC-TALK III Software,
Modular Phone Cord.

CARTRIDGE TAPE BACKUP
BT60Streamer

60 Megabyte Capacity.

Backs Up 20 Megs In 12 Min.
Image Backup Capability.

File By File Recovery.

Uses 1/4"'Data Cartridge.

Peripherals designed to enhance systems and sales. Basic
Time products are the latest technology and highest quality
available today, at prices that will inake you competitive. We
only sell to VARs, VADs and integrators--end users, contact
your dealer for more information.

3350 Scott Blvd., Bldg. 52
Santa Clara, California 95054

Inside California
(800) 841-2474

Basic

Outside California
(800) 323-8437
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We’ve Earned The Right To Be #1

By Being First So Often

When it comes to being F'RST with technology-leading
products Advanced Dugital wears its #1 button with pride.
We were FIRST to ntroduce an 8-Bit, single board S-100
computer.. Wewer2 FIRST to introduce a 6MHz, 12&KByt2
single board ccmputar... We were FIRST to introduce a
6MHz, 128KByte Slave Prccessor board. Our record of
FIRSTS continues wiln . ..

® The introduction of MLLTI SLAVE -a 3 USER,8MHz
SLAVE card fosthe S-1G0 Bus systems running Turbo-
Dos™ or NETWCRK/O3."

® The introductior of HDC 2001, the all new ha-d disk
controller for the S-100 BUS.

e The introductior of SUPER 16, a 16-Bit, S-10C Slave
card for use with Turbe-Dos or NETWDRK O/3.

® The introductior of our new SUPER 186 —the FIRST
16-Bit, single board S-100 computer that perferms at
twice the speed of older technologies. Loaded with
features such as on-bcard floppy disk control er and
up to 1MByte of RAM, the SUPER 186 is desicned to
function as a tus Slave or Master. Advarced Digital's
SUPER 186 permits you to take advantage >f vast
libraries of sophisticated applications software.

Again, we were #1 with. ..
® The introduction of PC-SLAVE, an IBM PC Multiuser
card with 8088 (8MHz) CPU and 256-768K RAM
on board.

When it comes to selecting your S-100 boards, go with:
Advanced Digital - the recognized industry leader.

See your local computer dealer or contact Advanced
Digital today for more information on the new PC-SLAVE,
andthe complete line of S-100 single board computers and
multiuser systems.

© ADVANCED '/ Leading
DIGITAL the Microcomputer
CORPORATION Technolo gy

Advanced Diygital ® £432 Production Drive, duntingzon Beazh, CA 92649 @ Tel. (714) 891-4004 ® Telex 183210 ADVANCED HTBH
Advanced Digital U.m. Ltd. @ 27 Princes St, Hanover Squzre ® Landon WIRBNQ @ United Kingdom @ (01) 409-0077 @ (01) 409-3351 @ Telex 265840 FINEST
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W-HAT

S NEW

Application Environ-
ment for Apple lle

he SwyftCard from In-

formation Appliance
Inc. is a text-oriented data-
handling product based in
ROM that comes as an add-
in card for the Apple lle.
The brainchild of Jef Raskin,
former head of the Apple
Macintosh development team,
the card offers word-process-
ing, information-retrieval.
program-development, cal-
culation, and telecommunica-
tions capabilities in an inte-
grated package.

The SwyftCard environ-
ment is designed for speed.
Because the program re-
sides in firmware, there is
no need to access a disk for
program information. All
data manipulation occurs in
memory, roughly 40K bytes
on a 64K-byte Apple lle. The
SwyftCard uses a disk for-
mat that equates one disk
to that 40K-byte figure; this
wastes some disk capacity.
but the only times the pro-
gram really has to use the
disk drive are at the begin-
ning of a work session
(retrieving data) and at the
end (saving it)

The program is available
directly from the card's firm-
ware when you turn on the
computer. Since the Swyft-
Card serves as its own oper-
ating system, you need a
single disk only to store
data. Thus you can use the
card with a minimal hard-
ware setup: an 80-column
64K-byte Apple lle, a mono-
chrome monitor, and one
disk drive. The SwyftCard
does not interfere with other

INFORMATION APPLIANCE INC
SwYFT ™ RoM CARD REv ¢
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The SwyftCard add-in for Apple |

le computers.

Apple software; if you place
a program disk in the drive.
one keystroke removes the
SwyftCard system and loads
the new program.

The environment is essen-
tially a continuous scroll of
text divided only by page
breaks. You enter data as
with any word processor,
and the SwyftCard provides
all standard word-processing
functions. There are no files
as such; if you wish to print
a section of the scroll, you
mark the top and bottom of
the region and send the
block to the printer. Format-
ting for printing is auto-
matic. although you can
change parameters when
you want. Rapid movement
through the text scroll is
provided by a search algo-
rithm that takes advantage
of a peculiarity of the Apple
lle keyboard—two keys with
apple symbols on either
side of the space bar. De-
pressing one of those keys
initiates a search for the
next letter or combination
of letters entered; you can
abort the search by typing a

short string of gibberish.
The right key searches for-
ward: the left one moves
backward.

The SwyftCard interfaces
smoothly to the lle's Apple-
soft BASIC interpreter. You
enter programs as raw text.
You highlight the program
text as you would for any
word-processing block oper-
ation, press one command
key. and the program ex-
ecutes. BASIC can also be
used as a shortcut for some
text manipulations. For ex-
ample. you can store boiler-
plate phrases or paragraphs
as string variables. Typing
the variable name, marking
it. and executing it recalls
the stored text; retyping or

complex copying operations

are replaced by a few key-
strokes. You follow similar
mark-and-execute proce-
dures for calculating numer-
ic expressions in text and
for setting printer and tele-

communications parameters.

You do the same to dial
the modem. Once you are
connected, the text of your
on-line session is incor-
porated into the scroll. If
the modem is set to auto-
answer, the SwyftCard will
act as a rudimentary bulletin
board—it will accept an in-
coming text stream. If you
are at the keyboard, the
card stores the message
without interrupting your
work.

Priced at $89.95, the
SwyftCard package contains
the card itself. self-adhesive
labels for the nine command
keys, @ manual, a schematic
diagram and theory of oper-
ation, a tutorial disk, and a
utility to convert SwyftCard
files to Apple ProDOS
format.

Contact Information Ap-
pliance Inc.. 530 University
Ave., Palo Alto. CA 94301
(415) 328-5160.

—Ezra Shapiro

Inquiry 600.
(continued)

<« Inquiry 10 for End-Users. Inquiry 11 for DEALERS ONLY.
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WHAT'S NEW

Spreadsheet Bridges
1-2-3, dBASE

P-Planner from Paper-
back Software is an
integrated spreadsheet/data-
base manager for the IBM

PC and compatible com-
puters. Its basic command
set. macro capability, and
data structure are compati-
ble with Lotus 1-2-3; VP-
Planner can process files
prepared with 1-2-3 and
make use of spreadsheet
templates developed for
that program. VP-Planner
can also import or export
data as dBASE 1l or dBASE
11 files without any special
conversion.

VP-Planner stores logical
operations and formulas as
spreadsheet macros—data
can be saved by choosing
the most efficient format.
The program uses sparse
matrix technology to op-
timize memory use (empty
cells or data fields are
essentially ignored; only ac-
tive cells require full space
in memory).

VP-Planner can organize
data and logic from either
database or spreadsheet
files (or a combination) into
what is called a multidimen-
sional database. Up to five
dimensions are supported.
The spreadsheet acts as a
window into two dimensions
of the five. Thus, VP-Planner
can perform complex sorts
based on multiple criteria
and can construct fully rela-
tional database joins.

The primary user interface
is that of a spreadsheet.
However, the grid can be
used for entering. viewing,
and editing database infor-
mation (either multidimen-
sional or dBASE) in a table
format.

Written in FORTH, VP-
Planner also features auto-

matic recognition and use of

8087 and 80287 math co-
processors, a “learn” func-

tion that records keystrokes
into macros, background
printing of worksheets, zero-
width columns, and pass-
word protection of data-
bases.

Suggested retail price for
VP-Planner will be $99.95,
which does not include a
graphics print program. No
price has been announced
for VP-Graphics, a compan-
ion product that will answer
that need. According to the
company, VP-Planner will be
available in late September;
release of VP-Graphics will
follow shortly thereafter.
|Editor's note: This item was
based on prerelease software and
preliminary documentation. Final
product specifications are subject to
change.)

Contact Paperback Soft-
ware. 2612 Eighth St.
Berkeley. CA 94710. (415)
644-2116.

Inquiry 601.

Corvus Cheetah
Uses 68010

orvus Systems Cheetah

workstation uses a
10-MHz Motorola 68010 pro-
cessor and includes a 15-
inch monitor with a resolu-
tion of 800 by 620 pixels
and a l-to-1 aspect ratio.
Designed for computer-
aided design. engineering,
and electronic publishing ap-
plications, the Cheetah also
features a 20-megabyte
hard-disk drive, one 640K-
byte floppy-disk drive, 1
megabyte of RAM, four
RS-232C ports, one RS-422
port. and an Omninet local-
area network port.

Standard software includes
the UNIX System V operat-
ing system. a C compiler, a
window display manager,

Megadata's Model Seven UNIX system.

and Corvus Connection net-
work software. Up to 4
megabytes of RAM, addi-
tional mass-storage devices,
and an optional floating-
point math coprocessor can
be added.

With the 20-megabyte
hard disk and 1 megabyte
of RAM, the Cheetah is
priced at $9995. For addi-
tional information, contact
Corvus Systems Inc., 2100
Corvus Dr.. San jose, CA
95124, (408) 559-7000.
Inquiry 602.

8300 Model Seven
UNIX Processor

egadata's 8300 Model

Seven uses the 68000
16-/32-bit microprocessor.
The basic system features
UNIX System V. | megabyte
of RAM, a 26-megabyte
Winchester disk, a I-mega-
byte floppy-disk drive, and
two RS-232C ports. This
desktop computer is trans-
portable.

An expansion board pro-
vides eight RS-232C ports
and an additional 512K
bytes or 1 megaoyte of
RAM for a maximum of 2
megabytes of system mem-
ory and eight users. Other
options include increased
disk capacity and streaming-
tape backup.

The Model Seven sells for
$4399. The expansion board

adds from $650 to $990 to
the basic system price, de-
pending on amount of mem-
ory. Contact Megadata
Corp.. 35 Orville Dr.,
Bohemia. NY 11716. (516)
589-6800.

Inquiry 603.

HP Disks

ewlett-Packard has in-

troduced 10- and 20-
megabyte hard-disk subsys-
tems and a Y-inch stream-
ingtape backup designed
for IBM microcomputers and
close compatibles as well as
HP's own personal com-
puters.

The HP 9154A 10-mega-
byte hard-disk drive stands
4% inches high. runs 3%-
inch platters. and has an
average access time of 75
milliseconds. In addition. the
drive has been modified to
withstand shock and vibra-
tion, head and bearing as-
semblies have been re-
designed. and the platter
has been coated with a
layer of sputtered carbon
for added surface protection
and lubrication. The HP
9134H 20-megabyte hard-
disk drive stands 5% inches
high. runs 5%-inch platters.
and has an average access
time of 85 milliseconds.

{continued)
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F@WORLD’S SOFTWARE PRODUCT OF THE YEAR

Borland’s SideKick Will Cleax
Your Desk In 30 Minutes And
Increase Your Productivity By 50%

SideKick is a combination of seven desktop accessories, which makes SideKick the

single most effective business tool. Just a keystroke suspends your application

program, giving you a wincdow intc w SideKick Another keystroke brings
you back to where you were. . Instantly. It's that easy.

A FULL-SCREEN WORDSTAR™-
LIKE EDITOR

You may jot down notes and
edit files up to 25 pages long.

AN ASCII TABLE
for easy reference

AN AUTODIALER ~—~
for all your phone calls.
It will look up and dial
telephone numbers for you
(A modem is required to use
this function.)

A PHONE DIRECTORY
for your names,

A MONTHLY CALENDAR
/ functional from year
1901 through year 2099.

/. ADATEBOOK

to remind you of
important meetings
and appointments.

A FULL-FEATURED

/ CALCULATOR
ideal for business use.

/ It also performs decimal
to hexadecimal to

binary conversions.

NOTFS

COPY-PROTECTED
addresses and $54 95
telephone numbers. -
Finding a name or a NOT COPY-PROTECTED
number becomes $84.95

a snap.

THE CRITICS' CHOICE
 “SIDEKICK deserves a fhace in every PC.”
Garry Ray. PC WEEK

“If you use a PC, get SIDEKICK. You'll soon
become dependent on it.” Jarry Pournalie, BYTE
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WHAT'S NEW

The HP 9142A Y-inch
streaming-tape backup uses
standard 15- and 60-mega-
byte cartridges, storing 2
megabytes of data per
minute. The 15-megabyte
cartridge has an average ac-
cess time of 15 seconds; the
60-megabyte cartridge aver-
ages 45 seconds.

The PC/T format {Personal
Computer/Tape. a registered
trademark of Tallgrass Tech-
nologies Corporation) that
HP has chosen is compati-
ble with PC-DOS 2.0, 2.1.
and 3.0. and MS-DOS 2.11.
This lets you address files
on tape with DOS com-
mands. it also means that
the backup unit can emulate
a hard disk. In fact, you can
boot DOS from the tape.
Other PC/T features include
selective backup and re-
store, off-line tape format-
ting. a media monitor that
counts the number of times
the tape is used. and the
ability to partition a car-
tridge into one. two, or four
volumes, each accessible by
its own directory.

The drives can be hooked
up to IBM personal com-
puters and close compati-
bles via the HP 88500A in-
terface kit. The kit includes
a short-slot card. cables, and
disk-utility software that can
support up to seven hard
disks and one tape backup.

The HP 9154A 10-mega-
byte drive is priced at
$1690. the 9134H 20-mega-
byte drive is $2390. and the
9142 A cartridge-tape backup
is $1690. The 88500A inter-
face kit is $199. Contact In-
quiries Manager, Hewlett-
Packard Co.. 1820 Embar-
cadero Rd.. Palo Alto, CA
94303 or your local Hewlett-
Packard dealer.

Inquiry 604.

The LP3700 large-format plotter.

Large-Format Plotter
for Micros

OLine Corporation's

LP3700 Plotter. a large-
format $4995 plotter, has
twin RS-232C ports that let
you use it in most micro-
computer-based CAD/CAE
environments. It can draw
on any size media, con-
tinuously adjustable to full-
size "E" (ie.. 36- by 48-inch)
drawings.

Axial plotting is performed
at 10 inches per second:
diagonal plotting speed is
14 inches per second {max-
imum). Addressable resolu-
tion is 0.001 inch, 0.0025
inch, 0.1 mm. and 0.005
inch: mechanical resolution
is 0.0025 inch. Repeatability
is 0.0025 inch. or, with a
pen change. 0.010 inch. The
LP3700's buffer can accom-
modate 14,000 bytes (ie.
approximately 1500 vectors).

Operator controls include
eight pen-move directions.

selectable pen-move rates.
chart-hold actuation. pen
speed. chart size. and plot
limits. Among the keyboard
indicators are diagnostic test
codes. plot out of limits,
command error. and view-
ing/pause.

The LP3700's ASCIl char-
acter set is resident within
the plotter. Its parameters
are 8 bits. no parity, and 2
stop bits at 300 to 9600
bps. Since the LP3700
emulates Houston Instru-
ment's DMPL. it can be
used with a wide wariety of
available software. 1t can
use both cut-sheet and roll-
stock paper. vellum, matte
polyester, mylar, or acetate
film. The LP3700 can use
such pens as Hewlett-
Packard-compatible liquid
inks, disposable fiber-tip
pens, or roller balls. You can
obtain custom pen adapters.

Oak and metal plotter
stands are available. Contact
10Line Corp.. Suite DI.
19417 36th Ave. W, Lynn-
wood, WA 98036. (206)
775-7861.

Inquiry 605.

LISP Interpreter and
Compiler

L evien Instrument Com-
pany has introduced a
LISP interpreter. BYSO LISP
1.17. and a LISP compiler.
BYSO LISP 2.17. The inter-
preter uses lexical binding,
and the compiler supports
both lexical and dynamic
binding. All the features of
version 1.17 are supported
by 2.17.

BYSO LISP 1.17 features a
full-screen editor. a structure
editor that displays pro-
grams in graphics format.
and six prettyprinting styles.
Among its file- and library-
management capabilities are
open, close, define and save
a library. read and write
random-access files, read
and write sequential charac-
ters, atoms, lists. and strings.

Data types include inte-
gers, multidimensional ar-
rays. structures, and oblist.
Such list-manipulation con-
ventions as car, append,
map functions, intersect, and
remove are standard. Some
of the control structures are
cond, if, or. prog. return.
let*. and apply.

BYSO LISP is compatible
with LISP 1.5, MacLISP. and
Common LISP. It's designed
for the IBM PC and true
work-alikes equipped with
256K bytes of memory.

BYSO LISP 1.17 is $150.
Version 2.17 is $395. An
upgrade for 1.17 is offered.
Shipping and handling is $5
within the US. and $15 over-
seas. Contact Levien Instru-
ment Co.. Sittlington Hill,
Box 31. McDowell, VA
24458,

Inquiry 606.
(continued)
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ATTENTION SIDEKICK ™ USERS: SUPERKEY IS

SIDEKICK’S BEST COMPANION. GET SUPERKEY TODAY'!

Borland’s SuperKey
lets one powerful keystroke do
the work of hundreds and helps
keep your confidential files. ..
confidential!

SUPERKEY TURNS 1,000 INTO 1! Yes, SuperKey can SUPERKEY KEEPS YOUR ‘CONFIDENTIAL' FILES . . .
record lengthy keystroke sequences and play them CONFIDENTIALI Time after time you've experi-

back at the touch of a single key. Instantly. Like enced it: anyone can walx up to your PC, and read
Magic. Say, for example, you want to add a columnn your confidential files (tax returns, business

of figures in 1-2-3. Without SuperKey you’d have plans, customer lists, dersonal letters . . .). With
to type seven keystrokes just to get started. SuperKey you can encrypt any file, even while
[“shift-@-s-u-m-shift-("]. With SuperKey you running another pragram. As long as you keep
can turn those 7 keystrokes into 1. the password szcret, only YOU can decode

filke. S Key impl ts th
SUPERKEY HELPS PROTECT YOUR e R i e 3

"N US. government Data Encryption
CAPITAL INVESTMENT. Superkey, &t y Standzad (DES). s
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o bRt ﬂlﬂb’l’ e Y S SUPZRKEY PROTECTS YOUR
predetermined time of o WOBK FROM INTRUDERS
screen/keyboard inactivity. WhILE YOU TAKE A BREAK.
You've paid hard-earned Now you can lock your
money for your PC. SuperKey keyboard at any time. Prevent
will protect your monitor’s enyone from changing hours
precious phosphor . . .and of werk. Type in your secret
your investment. This feature pass~ord and everything comes

alone justifies your SuperKey back o life . . . just as you left it.
purchase!
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WHAT'S NEW

Modem Adapts to
Phone Quality

igital Communications

Associates (DCA) and
Telebit recently announced
Irma’s Fastlink. an intelligent,
high-speed. packetized
modem that transmits and
receives data over ordinary
dial-up phone lines at up to
10.000 bps. Telebit of Cuper-
tino, CA. developed the
patented technology for
high-speed. error-free data
communications using the
concepts of packet switch-
ing. dynamic multicarrier
modulation. and digital
signal processing. DCA. an
Alpharetta, GA. company
that produces the Irma line
of micro-to-mainframe com-
munications devices, is
marketing and distributing
the modem; Telebit is
manufacturing it.

The modem is available in
two versions. As a plug-in
board for the IBM PC, XT.
AT, and compatibles, it costs
$1995 and comes with
Crosstalk-Fast from Micro-
stuf. A stand-alone model is
priced at $2395; Crosstalk-
Fast is optional.

Both versions provide
asynchronous, dial-up con-
nection: automatic error
detection and correction;
automatic speed selection at
time of connection; 300-bps
and 1200-bps full-duplex
modes for Bell 103 and
212A compatibility; real-time
line analysis and adaptation;
Adaptive Duplex for max-
imized throughput; self-test;
call progress monitoring and
reporting; auto-dial and
auto-answer; and a superset
of the Hayes command lan-
guage.

When a Fastlink modem
calls a standard 300- or
1200-bps modem, it adjusts
to that speed and behaves
as a like device. However,
Telebit's Packetized En-
semble Protocol (PEP) allows
two Fastlink modems (or
other PEP devices) to com-

The Fastlink plug-in board for the IBM PC and compatibles.

dea FASTLINK

The stand-alone version of the Fastlink modem.

municate at speeds of
10.000 bps. When one
Fastlink calls another. it
analyzes phone-line quality
to determine the maximum
transmission speed.

Fastlink works with a max-
imum of 512 carriers (every
8 Hz from 8 to 4000 Hz).
The phone-line analysis tells
which of those carriers is
useful at any given time.
Three modulation schemes
are used to encode data.
The lowest density is for
low-quality carriers, and the
highest density is for car-
riers with a high signal-to-
noise ratio.

All of the hundreds of
tones are then generated at
the same time. converted

through an inverse fast
Fourier transform into a
complex waveform, and sent
as a packet to the other
Fastlink. The packet is ac-
companied by a 16-bit
cyclical redundancy check. If
any error is detected, the
packet is resent.

After each packet. the
Fastlink again analyzes the
signal-to-noise ratios on the
carriers and reassesses the
maximum transmission
speed. The previous speed
is set back or increased by
between 50 and 1C0 bps.

Fastlink depends on
70.000 lines of code, a
10-MHz 68000. and a Texas
Instruments TMS32010
digital signal processor for
its processing speed and ex-
ecution of PEP.

Crosstalk-Fast is a special
version of Crosstalk-XV1.
Besides high-speed file-
transfer capability, it in-
cludes terminal-emulation
features and access to
Fastlink's phone-line analysis
characteristics. Telebit has
no plans to license PEP

Contact DCA Inc.. 1000
Alderman Dr.. Alpharetta,
GA 30201, (404) 442-4000.
Inquiry 607.

Interactive Satellite
Dish

quatorial Communica-

tions Company is offer-
ing the C-200. a small satel-
lite dish designed specifi-
cally for personal computers
and terminals. The C-200
dish. which measures 4 feet
in diameter. can send and
receive information at up to
19.200 bps: the dish con-
nects to a personal com-
puter through a standard
RS-232C cable.

The C-200 transmits infor-
mation over the weather-
tolerant microwave band C
to Equatorial Communica-
tions' transponders on the
Westar |V and Galaxy Il sat-
ellites. The information is
then sent back to one of
Equatorial's 36-foot dish
receivers, processed on a
mainframe computer, and
retransmitted via satellite to
another C-200.

The approximate cost for
a C-200 setup is $6000. or
about $225 per month, in-
cluding charges for Equato-
rial's network services. The
C-200 is designed primarily
for large companies that use
leased telephone lines. The
minimum order is approxi-
mately 100 units. Contact
Equatorial Communications
Co.. 300 Ferguson Dr..
Mountain View, CA 94043,
(415) 969-9500.

Inquiry 608.
(continued on page 431)
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Sabyt A ke

Borland Introduces
the Laws of TURBO DYNAMICS

technological excellence, or innovation in
areas such as pricing,

not copy-protection, 2,\ D
licensing agreements,
site licenses, 60 day
money-back guarantee
—Borland is clearly
recognized as the
software industry
leader. The following
three laws of “Trbo ~ Sandit

We will always offer not

Whether considering

copy-protected versions of our
software. Also, our licensing
agreement is now so simple
that even a child can under-

AND PRICE
Borland products are known
to be fast, powerful and to
deliver an incredible price per-
‘ formance ratlo. We only believe
l in absolutely superb software
¥

at rock bottom prices.

T ——

Dynamics’™ exemplify e

our pledge for excellence.

$69.95

Thalnwslry stardard. With more than 350,000
users worldwide Turbo Pascal is the indus-

try’s de facto standard. Turbo Pascal is
praised by more engineers, hobbylsts
students and professional programmers
than any other development environment
in the history of microcomputing. And yet,
Turbo Pascal is simple and fun to use. Free
spreadsheet included on every Turbo disk with ready-to-
compile source code. Options: We offer the exciting Binary
Coded Decimal (BCD) optlon for your business applications as
well as an 8087 option for your number-crunching applica-
tions at a very low charge. Please refer to the coupon.
Portability. Turbo Pascal is available today for most computers
running PC-DOS, MS-DOS, CP/M-80 or CP/M-86. Jeff
Duntemann. PC Magazine: "in its simplicity it achieves an
elegance that no ather language compller has ever displayed.

TURBO DATABASE TOOLBOX ™ $54.95

The Turbo Database Toolbox is the perfect
complement to Turbo Pascal. It contains a
complete library of Pescal procedures that
allows you 13 sort and search your data
and build powerfu applications. 1t's
another Borland set of tools that will give
the beginning programmer the expert’s
edge. Get stated right away: Iree databasel
Included on every Toolbox disk s the source code to a working
daia base which demonstrates how powerful and easy to use
our searca system, Turbo-Access, really is. Modify it to suit
vour individual needs or just compile It and run. Remember,
ng roysinesi

B BORLAND

I9) INTERNATIONAL

4585 Scotts Valley Drive, Scotts Valley CA 95066
Phone (408) 438-8400 Telex 172373

Copyright 1985 Borland imernaticnal 8I-1011

Tusba Pascl. Turbo Datatase Toolbox, Trbo Graphix Tootbux, Turbo Mator and
Turhy Dynamics aze trademarks of Borkuid Inemg nonal. inc.

Inguiry 41 for End-Users Inquiry 42 for DEALERS ONLY.

URE IX TOOLBOX ™ $54.95

High resolution monochrome graphics for
tha 1BM PC.

The Turbo Graphix Toolbax will give even
a beginning programmer the expert's
edge. It's a complete lbrary of Pascal
procedures and functions Tools that will
allow you to draw and hatch pie charts,
bar charts, circles, rectangles and a full
range of geometric shapes. Procedures that will save and
restore graphic images to and from disk. And much, much,
more. You nfay incorporate part or all of these tools in your
programs and yet we won't charge you any rovalties. Best of
all, these functions and procedures come complete with
commenied source code on disk ready to compile.

This third law Is acuually a .
first in the indistry! We are so
sure that you wll love our
software that alf of wur pro-

ducts now come backed with

a 60 day money-back

guarantee. No questions asked.

et
apply to all Borland products.

Borland’s Pascal family. of products is growing

by leaps and bounds.
You can now join
hundreds of thou-

; sands of users
and enter the
world of Turbo
Pascal program-
ming. And
remember, all
three laws of
Turbo Dynamics

>»>

RBO TUTOR™ $34.95

From stert fo finish in 300 pages. Turbo
Tutor s for everyone from novice to expert.
Even if you've never programmed before
Turbo Tutor will get you started right away.
A must. You'll find the source code for ali
the examples In the book on the accompany-
ing disk ready to complle. Turbo Tutor
might be the only reference on Pascal and
programming you'll ever need




A'SK BYTE

Conducted by Steve Ciarcia

IN A CONSTELLATION
FAR AwAy...

Dear Steve,

The reason | am writing to you is
because for the last three years a friend
of mine and | have been designing the
plans for the most elaborate starship ever
built. To give you an example of the im-
menseness of this ship. here are a few of
its dimensions:

length: 2 miles

height: 1 mile

width: % mile

gross deadweight in metric tonnage:
1,500.000-2.000.,000

number of main engines: six ion drives

backup: four cyclotron drives

impulse: 12 matter/antimatter drives

auxiliary power: 1500 fuel cells

number of decks: 373, from O (deck obser-
vation) to 372 (laser weaponry)

Our problem is that we are going to

layout of the ship. | have enclosed a block
diagram of the computer as we need it
(see figure 1). If you could give us any help,
advice, or steer us to either books or peo-
ple who could assist us, it would be greatly
appreciated.
SEAN F. MCCARTNEY
Newton, KS

Your starship plans are very impressive.
| congratulate you and your friend on
your ambitions. Ad astra per aspera.
|[Editor’s note: For those of you whose
knowledge of Latin is as nonexistent as
mine, that translates as "‘to the stars by
hard ways,” and it is the motto of Kansas.]

On a less grand scale than yours, some
people have already projected some of
the computing needs of an old-style star-
ship like the USS Enterprise. Check out
the December 1977 BYTE for an article
called "The Computer of Star Trek” by
Kurt |]. Schmucker and Robert M. Tarr

Any contracts that | may or may not
have with certain unnamed agencies for
which I consult may expressly forbid me
to pass along any specific information
regarding starship computer systems on
which | may or may not be working. How-
ever. | would not be forbidden to point
out some general considerations that
may be of interest to you.

While a centralized computer system
has advantages in coordinating informa-
tion from all over the ship, some serious
problems must be overcome. Due to the
ship’s size, information from a sensor (or
another computer) may have to travel up
to two miles to reach the main computer.
Even if transmission efficiency were 100
percent—operating at the speed of
light—a signal would take from 5 to 10
microseconds to make the journey in one
direction.

Commercial microprocessors now
operate at a 10-MHz clock speed., so
perhaps we could surmise that seventh-

build our own computer and electrical (page 12). (continued)
MAIN
PHYSICS SCANNERS SENSORS  SCANNERS
TELESCOPE W e
RADIO- SIGNAL
L S Y \fwp) exw/ BEAMER FOR
ASTRONOMY EARTH-SHIP
TELESCOPE COMMUNICATIONS
r y
SINS PLATFORM A c ) € F 6 H
M M N [ SYSTEM CLOCK
L
K
a IMPULSE -POWER
= OUTPUT
MAIN
POWER -
OUTPUT
| i 2 SHIP'S HELP
COURSE-RECORD =
DATA BANKS s z BRIDGE
T U v W
CHART AUTOMATIC NAVIGATION
ROOM " CHARTS  py o1 \ BRIDGE
ASTROGATOR

Figure 1: A block diagram of Sean F. McCartney's computer for his proposed starship.
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Clippe-™ allows you
to run all JEASE 1™
programe 2to 20 times
faster than “hey do
with the tandard
aBASE irte-preter.

That feees up extra
time you™e wasting if
you're rurning dBASE ! |
programs v=ithout
Clipper.

Extra sime to think.
To create T produce.
To use as yau choose.

You see, Clipper is
the first tus compiler
for dBASE M. Clipper
eliminates “he time-
consuming translatior
which th2 dBASE intes-
preter paferms line
after linewéenever a
programvis fun.

5995 S. Seaulveda Biwd,, Culver City, CA90230 (B(0)5561234 ext. 225 In California(800)441-2345 ext. 225

With Clippar, onc2
you've debugged yo.r
source code, i 's corr-
piled into more effi-
cient machire code.

And Clippe- com
piles all your cBASE Il
programs. The ones
you have tocay. The
ones you'll hase
tomorrow. Bu: don't
wait until tomarrow
to order Clippar.

Today, Clipaer has
already been pur-
chased to speed up
dBASE run tine at 3V
and Touche Ross. At
Exxon and NASA. In

the Harvard Physics
Department. Fo~ the
State of Arizonz
and TRW.

And that's just a few
of the installatizns
worldwide. Fror
Greece to Venezuela
to Canada to BLrope.

So stop wasfing fime.

Call our toll wee 800
number and get Clipper.

Clipper gres dBASE I11'users more time to do more. Or less.

You'll spend less

time running dBASE Il
and more time running
the rest of your life.

& Nantucket.

Inquiry 266 for =nd-Users. Inquiry 267 for DEALERS ONLY.




Inquiry 277
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and eighth-generation computers (we are
just designing fifth-generation computers
now) would have a clock speed of 100
MHz or greater with parallel processors.
This would mean that the central com-
puter was capable of operating so fast
that the 5-10-us delay would be a very
long time indeed. Even if it could act
upon the information in a picosecond or
two, it would still face the same 5-10-us
propagation delay in responding. It is as
if you put your hand on a hot stove, and
it took 5 minutes for the pain signal to
get to your brain. Your brain could decide
to move your hand in less than a second,
but it would take another 5 minutes for
the signal to reach your hand and pull it
away. By that time, you would have been
in trouble for 10 minutes!

It would thus appear that a central
computer system would demand that ail
high-priority operation systems be within
reasonable proximity—no more than 100
feet. Another alternative would be to
have local computers in control of their
own systems but also be in a local-area
network (star topology preferred) in
order to receive less time-crucial in-
formation from other, farther-away.
computers.

One other possibility comes to mind.
About 30 years ago, Isaac Asimov wrote
a paper titled “The Endochronic Proper-
ties of Resublimated Thiotimoline,” in
which he described a chemical com-
pound that dissolved a fraction of a sec-
ond before it was added to water. This
was due to one of the chemical bonds
being in the fourth dimension, giving
temporal instability to the compound. If
thiotimoline can be made to act as a
semiconductor, the propagation-delay
problem would be solved. It would then
be possible for the central computer to
be synchronized to its peripheral units nc
matter how close or far away they were.
By cascading several thiotimoline-basea
circuits in series, you could effectively
reduce the propagation delay to zero and
have the central computer act upon the
virtual information sent from the periph-
eral device immediately. When the actual
signal was received 510 us later, it could
be relegated to the bit bucket because
the central computer would already have
responded! Naturally, the same circuitry
would be used in the opposite direction
as well.

Of course, all this hinges upon making
semiconductor devices from thiotimoline.
As | recall, Dr. Asimov had some reser-
vations about the use of this compound,
and he is the only chemist I know of who

has synthesized it. Perhaps you could
contact him and find out what the status
of thiotimoline is. If you find out, let me
know.

Good luck with your project.—Steve

PS. I checked again to see that you were
writing to me and not Pournelle.

S-100 EMULATOR BOARDS
Dear Steve,

It seems that many types of add-on
boards for Apple and IBM computers are
available. | was wondering if any of these
boards allow S-100 bus computers to run
Apple and IBM software?

I would like such boards for my Com-
puPro 8/16. since 1 would like to try many
programs for the Apple and I1BM

LEE SIDDOWAY
Kure, Japan

| agree with you that S-100 Apple and
IBM cards are a good idea. Unfortunate-
ly, up to now no one has offered them.
There have been S-100 boards that use
the 6502 processor (as does the Apple)
but without the necessary video or disk-
controller circuitry to emulate the Apple.
No one currently manufactures an S-100
Apple board as far as 1 know.

Fortunately for you, Viasyn will soon be
releasing an S-100 board to allow your
CompuPro 8/16 to look more like an IBM,
run PC-DOS, and read PC-DOS disks.
Check with your local dealer or write
Viasyn directly. Again, no other manufac-
turer | know has plans for an IBM $-100
card. —Steve

RADIO SHACK PC-3
Dear Steve,

| recently purchased a Radio Shack PC-3
pocket computer. Because | want to pro-
gram it in machine language. | would like
to know what microprocessor it has and
where | can find information about it

The PC-3's BASIC has the PEEK and
POKE commands, but it is missing the
USR function necessary to run a machine-
language program. How could | get
around this problem?

Also. the computer has a dot-matrix
printer. Is it possible to write a machine-
language program to produce graphics on
the printer?

RALF-ERIC PIEPER

Santo Domingo, Dominican Republic

Sharp Corporation has chosen to keep
the technical specifications of its PC-1250
pocket computer (the same as the Radio

(continued)
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and comes with easy-to-understand « Theee-year product e o . daflars, cost, aid (e = =i}
. b a o ts
documentation inside a handsome slip- « Rutomatic forecast of product sales Company Name . !
case binder. It's also non-copy-protected. | & A mmas e s w11 sorts Add I
Listen to what experts are saying: e e - e g epm———— |
o t
Purchase Order City __ State _ Zip - _
- . . « Inventory and non-inventory ltems !
‘Dac Easy Accounting is remarkable, - Allows up to 99 lines per PO. Phone .
amazing, revolutionary, sensational...” | [[5"eSsom b i vaesinsurance ,
Computer Buyer’s Guide | - }r:ﬁl(l)'. accepts back orders and returns Signature e ot
* Purchase journal 30-Dav Monev Back Guarantee: dac software. inc. provides a 30-day
& Handbook, sep tember 1985 B""!‘ﬂ L . . maonev back uarantee that all claims and features listed in this ad
. Se_r[;lce o];‘rlvenh)ry invoicing on plain or preprinted forms are true |
Find f If d - ;,',n.s’ig,ﬁ i?,u,m. Minimum Hardware Requirements:
ind out for yourself why Dac Easy is e D IBM (PCir, FC, XT, or AT)" or other compatibles. 128K J
the fastest selling accounting package Eqrecasﬂng by, - LD e 0 SZEDSE(P szlg%%dﬁléé%?sco:)ucm%;r}l%r in g
. . ial matic & <
in hlStOl’y. Compare Dac Easy's (ange m:g;g[;r:f}%!;y automatically lorecasts using your Sﬂg{)erfsse mode, h . .
Of features agalnSt Sy s:tems costi ng - ve,,dﬂfepmyfgme ageounts 'Trademarks of International Business Machines Corporation. |
thousands maore. YOU || see hOW Dac Easy . Fuslutmer g’;:les. cost. and profit Trademark of Microsoft Corporation.
N * Invent 1em usage ’
can save you lots of dollars. Which makes | . Fomca(;yby same as last year, or % base from last year, or %ﬂ/f‘mﬂll@‘ 19 '
alot Of sense. trend, or least square trend line analysis method S SWe Bt B e e Ty
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Inquiry 164

Brainy Buffer.

Do you press print and wait? And wait? And wait?

Your waiting is over with the Universal Data Buffer — it frees your computer in
seconds while it handles the printing of your file.

And the Universal Data
Buffer from HanZon is
smarter than the average
buffer. For one thing it has
two inputs—one serial and
one parallel, and two out-
puts—one serial and one
parallel. Since all the ports -
are active, it means the Universal Data Buffer can interface between serial and
parallel devices — even at different speeds and protocols. All that is a bonus to
its standard function - as a 64K buffer
expandable to 256K. The buffer also
has operator controls for
selecting additional copies,
and pausing.

Call HanZon today for
your nearest dealer:

(206) 487-1717.

Suggested Retail Price: $385 - 64K Buffer

<< HANLON > $59 - 64K Expansion Module

HANZON DATA INC. » 18732 142nd Ave NE « Woodinville, WA 98072

® IBM color printer & IBM graphics
printer compatibility standard.

® Multiple color, high resolution
raster and bit image graphics.

@ 200 cps data processing mode.

® 110 cps text quality mode.

@ 35 cps letter quality mode,

® 10 ips graphics print speed.

® Centronics parallel interface,

@ 5000-byte buffer,

IBM Users...
Color your graphics with the Dataproducts 8052.
For sale, lease or rent from MTIL.

The Dataproducts Model 8052 printer is one of the most economi-
cal yet highly versatile IBM-compatible color printers available for
use in today’s microcomputer applications environment.

MTI is an authorized distributor for Dataproducts, so we can meet
your requirements with professionalism and in a timely fashion.
Whether you buy, rent or lease, MTI is the one source for all com-
puter printers. And our prices are hard to beat. Call MTI and save.

=) MTI SYSTEMS

A Subsidiary of Ducommun Incorporated

Computer & Data Communications Equipment
Sales / Leasing / Service / Systems Integration

Digital Equipment Corp., Intel, Texas Instruments, AT&T, ADDS, Qume, HP*
Dataproducts, Diablo, Epson, Lear Siegler, Esprit, Wyse, Link, C.Itoh, PCI
Racal-Vadic, MICOM, Ven-Tel, Develcon, Control Data, Emulgx, U.S.Design

New York: New Jersey: California Ohio:
212/226-2337 201/227-55562  818/883-7633 216/464-6688
516/621-6200 Pennsylvania: 714/220-6487 Kentucky:

518/449-5959 412/931-9351  *Franchised areas only.

Or call 800/645-6530

502/449-6656

IBM is a registered trademark of
international Business Machines.
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ASK BYTE

Shack PC-3) unpublished, and to date
there has been no mention of the infor-
mation that you requested. These ma-
chines were designed to use the BASIC
language and may not allow access to
machine-language programming.

You may be able to obtain some addi-
tional information from Sharp, 10 Sharp
Plaza, Paramus, NJ 07652, Attn: Product
Information.—Steve

MEMORY EXPANSION
Dear Steve
| have two questions that may also be
of interest to many of your readers. First
do you know of any memory-expansion
device of at least 16K bytes that will plug
into my TRS-80 PC-2? Second. what would
be the best way for me to increase the
memory of my TI-99/4A from 16K to 64K
bytes now that no Tl factory expansion
devices are available?
EDb ROCKWOOD
Portland, OR

The Radio Shack catalog no longer lists
the memory-expansion devices for the
TRS-80 PC-2. However, some stores in
your area may still have them in stock.
If not, the memory-expansion units for
the Sharp PC-1500A are identical. Both
the 8K- and 16K-byte versions can be
ordered from Computer Mail Order, 477
East Third St., Williamsport, PA 1770!
{800) 233-8950.

Two possible sources for the memory-
expansion units for your TI-99/4A are

Multicom Inc.
POB 1693
Sandy, UT 84091

M. W. S. Computers
22 East Tioga St.
Tunkhannock, PA 18657

—Steve

DATA ACQUISITION
Dear Steve,

| am a research fellow in biochemistry.
Although | have programmed microcom-
puters. [ have done little hardware design
work. Now [ would like to design an
8085-based data-acquisition board that
communicates with an IBM PC through an
RS-232C port.

| am planning to use the 8237 DMA con-
troller, an 8251 UART. and the 8155 and
8255 chips. | would also like to have a
12-bit A/D converter and a couple of

{continued)



Circuit-Board-Artwork Software

for the

Design Engineer
in a Hurry
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For only $895, smAR"WORK?® lets
ihe design engineer create and
wevise printed-circuit-board art-
=ork on the IBM Personal Com-
puter. You keep complete control
cver your circult-boarc artwork —
#om start to finish.

Forget the 1?d|um of taping it
vourself or walting for a tech-
ricicn, draftsman, or the CAD
cepartment to get to your project.

SMARTWORK?® is the only low-
cost printed-circuit-board artwork
editor with all these advantages:

0O Compilete interactiva control
over placement and routing

O Quick correction and revision
O Production-quality 2X artwork
from a pen-and-ink odlotter

O Prototype-quality 2% artwork
from a dot-matrix prnter

}1"1@4‘!'!- H v

] Easy to learn and operate, yet  The Smart Buy

capable of sophlsticated At $875, cemARTWORK® is proven,
layouts convenient, fast, and a sound

O Single-sided and double-sided value. Call us today. And put it to
printed circuit boards up o work fci yourself next week.

10 x 16 inches
U Mullicolor or black-and-white

disuoy L | “'cilr‘ LN l

System Requirements:

O IBM Personal Computer, xT,or [ LIS S ——
AT wth 256K RAM, 2 disk drives Wintek Corpofonon
and DOS Version 2.0 or afer 1801 South Street

[0 1BM Colot/Graphics Adapter Lafaye=e, IN 47904-2993
wlth RGB color or biack-and- Telephcne (317) 742-8428

Inquiry 391

white monitor Telex: 70-9079 WINTEK CORP UD

O I1BM Graphics Printer or Egson
FX/MX/RX series dot-matr x In Europs contact: RIVA Terminals Limited
printer Woking, Surrey GU21 5JY ENGLAND,

] Houston Instrument DMP-41 Telephone: 04662-71001, Telex: 859502

pen-and-ink plotter
] Optional Microsoft Mouse




STRIDE

One Board...
One Family

At the heart of every Stride 400
Series microcomputer, from the
floppy-based 420 to the 448M byte
460, is an identical CPU board
This guarantees compatibility
throughout the entire product family.
And it means, our CPU board was
designed with standard features that
are either options or simply unavail-
able on other microcomputers:

O 68000 microprocessor (10 MHz
with no wait states)

O VMEbus

O 256K bytes RAM

O 5%" 640K byte floppy

O Battery-backed real time clock

0 4K CMOS RAM

O Four RS-232C serial ports (Stride
multiuser BIOS)

0O Centronics bi-directional parallel
port

O Omninet Local Area Network
(Liaison LAN software)

Modula-2
Pascal FORTRAN
Rv/COSLISD
UNIX CBASIC

pP-System
CPRMESSIK

All this, and still the best price/
performance ratios in the industry:
from $2900 to over $60.000. But
it begins with the powerful Stride
CPU board. a standard feature
of every 400 series system. It's what
we call " Performance By Design’’

With this basic design, Stride is
able to explore the full range of
68000 applications from an advanced
multiuser, multi tasking BIOS to
built-in local area networking. No
other microcomputer offers the
flexibility to run over a dozen dif-
ferent operating systems and more
than 30 languages/compilers.

The basic design is backed by a
rich option list:

O 12 MHz 68000 processor

O VMEbus (Eurocard) cage

O Low cost. high speed graphics
0O NOD™ cursor control

O 12M bytes of RAM

O 448M bytes of hard disk storage
O 22 serial ports

O Floating point processor

(NS16081)

0O Cartridge streaming tape backup
0O Memory Management Unit

Sane

o
y J / [ 4 4
S7TRIDE
Formerly Sage Computer

For more information on Stride or the
location of the nearest Stride Dealer
call or write us today. We'll also send
you a free copy of our 32 page product
catalog

Corporate Offices:
4905 Energy Way
Reno. NV 89502

(702) 322-6868
Regional Offices:
Boston: (617) 229-6868
Dallas: {214) 392-7070

Inquiry 352

ASK BYTE

| _
|

EPROMs for software.

Could you please point me in the direc-
tion of some reference materials that |
could study. especially some information
on the 8237?

JAY SHREE
Cambridge, MA

The hardest part of any hardware
design is developing the logic necessary
to execute each function. The next step
| is to select the chips that will accomplish
each function. It's then just a matter of
connecting these chips together with
some TTL ‘glue”

It appears that you have already gone
through these steps, as you have already
selected your ICs for the project. Since
all the chips are from Intel, its data
catalog will be of great help. The Intel
data catalog gives complete chip speci-
fications and pin-outs and shows sample
circuits. Contact Intel Corporation,
Literature Department SV3-3, 3065
Bowers Ave., Santa Clara. CA 95051.

The Intel catalog also contains a good
description of the operation of the 8237
DMA controller, which will show you how
it is used in a circuit with the 8085.

You can obtain information about your
A/D converter from its manufacturer. For
example. Micro Networks makes A/D
converters and has a catalog of data-
conversion products that contains an ex-
cellent section called "Tutorial: Under-
standing Data Converters.” This should
give vou most of the information you
need to use A/D converters. You can ob-
tain this catalog from Micro Networks,
324 Clark St., Worcester, MA 01606.

For a more detailed discussion of both
A/D and D/A converters, read my article
"Analog Interfacing in the Real World"”
{January 1982, page 72}).—Steve &

[
IN ASK BYTE. Steve Ciarcia answers questions on

| any area of microcomputing. The most representative
questions received each month will be answered and
published. Do you have a nagging problem? Send
your tnquiry to
Ask BYTE
clo Steve Ciarcia
| POB 582
Glastonbury. CT 06033
| Due to the high volume of inquiries. personal replies
cannot be given. All letters and photographs become
the property of Steve Ciarcia and cannot be returned.
Be sure to include "Ask BYTE" in the address.
‘ The Ask BYTE staff includes manager Harv
Weiner and researchers Larry Bregoll, Bill Curlew,

Jeannette Dojan, Roger lames. Frank Kuechmann,
\ Dick Sawyer, and Robert Stek




When designing and building

the Stride 400 microcom

outers,

why did you select the MC68000 Motorola

processor over the newer Intel

|This is one of a series of design philosophy
discussions with Rod Coleman. President of
Stride Micro (formerly Sage Computer).|

RC: With the introduction of the
IBM AT many people have been
spending a lot of time comparing
the 286 with the 68000. We also

"...the 68000 is at least
one generation ahead of
the 286 in terms of
microprocessor design.’

surveyed the marketplace closely
when we decided to build a
second generation of our suc-
cessful Sage computer, but
came to a quick conclusion: the
68000 is at least one generation
ahead ofthe 286 in terms of micro-
processor design. Admittedly.
the Intel microprocessor was a
newer chip. and it had an
impressive pedigree from the
popularity of the 8088. But. in

my view, the 286 was so steeped
in it's own history that the archi-
tecture suffered critically. In
reality. today's 286 is little more
than an 8086 with a memory
management unit tacked on.

Q: What's wrong with that?

RC: Well, it certainly maintains
compatibility with the Intel chip
family, but it's not the way to
design a state-of-the-art micro-
processor. | like to use the
example of a remodeled house.
As your needs grow. you can
build a new front porch. attach
a garage, remodel the kitchen
and add a few bedrooms. But the
end result never ends up as
efficient as a larger house built
from scratch. The halls are
often too narrow and full of
annoying twists and turns. The
folks at Motorola apparently

felt the same way. because they
started with a clean sheet of
paper when they designed their
32-bit architecture with no con-
cessions to an 8-bit past

Q: Can you give us an example?

RC: Just look at the registers
and addressing modes. They are
much larger and far more flex-
ible in the 68000 than in the 286
The 8086 design was based on
the 8080. which was an extension
of the world's first 8-bit pro-
cessor, the 8008. Strange as it
may seem. the brand-new 286
has, as a subset, the registers
from a processor designed back
in 1972. Intel's motive was com-
patibility with current software;
Motorola simply wanted to
build the best possible chip. By
creating a totally new design
with the 68000. they were also
able to apply several new con-
cepts undeveloped in ‘72. The
68000 was designed from the
ground up to execute high-level
languages, as opposed to the
8008's roots as a simple industrial
controller. Motorola provides

16 general purpose 32-bit regis-
ters to give greater flexibility
and a clean orthogonal design
Thus, it efficiently and directly

addresses 16 megabytes with no
preferred boundaries. The 286,
by contrast, has only special pur-
pose registers which can address
just 64 kilobytes. It must use a
segment register to exceed those
boundaries, just as the earlier
8088 did

“Sooner or later even
IBM will be forced to
build a PC using a pro-
cessor with a large
regular addressing
architecture’’

Q: Are there other critical
differences?

RC: Yes.There's also the question
of access. For a given generation
of silicon design and feature size
any two contemporary pro-
cessors should be able to do
about the same number of
instructions per second. Unfor-
tunately, the 286 has a bottleneck
where it forces single pins into
double duty. It shares the use of
its address and data bus which
means that, for a given bus

IAPX 2867

bandwidth. its transfer rate will
always by less than a non-
multiplexed processor. The 68000
escapes the problem by dedi-
cating a single pin for each
function.

Q: What does it really mean
to those on the software applica-
tion level?

RC: As micros move into the
late 80's. software will have to
lead the way by becoming more
functional and less complicated
to use. Ironically, software that's
easier to use actually has to be
larger and more complex inter-
nally. It simply cannot be written
when stifled by artificial hard-
ware constraints like 64K byte
boundaries. It's like building

a new car with a one quart gas
tank. Sooner or later even IBM
will be forced to build a PC using
a processor with a large regular
addressing architecture. But don't
hold your breath: we got tired

of waiting back in 1981. Apparently
so did several thousand others:
they have been
buying our
machines for four
years

STRIDE

Formerly Sage Computer

For more information on Stride or
the location of the nearest Stride
Dealer call or write us today. We'll
also send you a free copy of our
32 page product catalog.
Corporate Offices:

4905 Energy Way

Reno. NV 89502

(702) 322-6868

Regional Offices:

Boston: (617) 229-6868

Dallas: (214) 392-7070

Inquiry 353
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ELECTRONICS

12 MILLION PC. IC CLEARANCE
— CALL FOR QUANTITY DISCOUNTS —

RED-HOT RAM

Mail-Order Electronics * Worldwide ¢« Since 1974
EPROM PRICES

ELECTRONICS

NEW EEPROM
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ELECTRONICS
Commodore® Accessories »+» =« APPLE® Accessories » » « « » IBM?® Accessories
\ RS232 Adapter Y - - 2 IBM PC/XT Compatible
for VIC-20 and APPLE* Compatible Keyboardp
Key: a = Apple Il or ll+ CARDS L N

Commodore 64
b b = Apple /i .
The JE232CM allows connection of standard serlsl RS232 i LLLLLT LILIINIIIG ©
printers, modems, etc. to your VIC-20 and C-64. A 4-pole 16K RAM Card (Language Card) AANR S AR N RN k)
switch allows the inversion of the 4 control lines. Com- | Tng ARC-16K RAM Card allows the Apple® Il and I+ computers to expand from 48K 1o 4K, ‘5 ‘ l, l, (' l, g 5 ‘ l' I a Q
I e ‘wli !

Mail-Order Electronics - Worldwide « Since 1974

plete installation and operation instructions included. Complete with instructions. Key: (a) '

+ Plugs into User Port - Provides Standard RS232 signal | ARC-T6K. . .. .. v v uustee et e et s s ansesnearens $39.95
levels - Uses 6 signals (Transmit, Receive, Clear to Send,
Request to Send, Data Terminal Ready, Data Set Ready). Z-80 CP/M Card
JE232CM . hod T $39.95 m? gzgo; Is(Sg;t-card compatible. Used with CP/M related programs. Software not | IBM-5151 (Equwaient to Keytronica™ $183). . . . . $129.95
included. Key: (a,
VOICE SYNTHESIZER AZIO-Nyveifu o i it e Taawt oms s s aminidms. amd mbbobd suR &1L $49.95 Additional Add-Ons Available!
FOR COMMODORE VIC-20 AND C-64 EPROM Burner Card
Plug-In — Talking in Minutes! The AEB-2 allows user to program and work with standard EPROMs (2716, 2732 & 2764). MEMORY EXPANSION KITS
Easy to use, on-board firmware. Menu contains the following options: Write, Read, Copy.
JES20CH: & wabmet dg 3isinsa Compare, Blank-Check and Monitor. Complete with Instructions. Key: {a,b) IBM Pcr PC XT and Compatibles
: A2 sy vashdn s Cp Upbed s ve bu HaAn T o s SEL st v o $69.95 | omstat ust oo 5. Ak B i e et skt o
TRS'BO AcceSSOI'leS 80-Column Card w/Soft Switch the 2 groups of swiiches Conversion documentation included
MP{ 5%" DISK DRIVE | TheA80-Cis an 80-column card designed lor the Appie” Il and I+ computers. The card is IBMBAK (Nine 200ns 64K RAMS). ... ... $9.95
 Use 8s a second disk drive - Single- | ©€QUIDPed with a soft switch which allows easy hookup for any monitor. The AB0-C also IBM PC AT
sided * Single/double density - Fuli- | 'eatures inverse video capabilities. This card is similar to the Videx*** 80 column card. | Eachwtcomescompiete with ning 128K dynamic RAMS and documentation
height drive - 48 TPI + Documentation Complete with instructions. Key: (a) for conversian
included - Weight: 3.7 ibs L TP PR N TY L VP PPy e S VY PP P e $74.95 | |BM128K (Nine 250ns 128K RAMS). . ... $79.95
AT RS $8995 The ASSC-P Is a serial card wltshl:ppsn';ers:orjglngean:gtes standard RS-232C signals = 1BM PCXT Equwalen‘
EXPAND TRS-80 MEMORY and is similar to the Apple* Super Serial Card. Complete with instructions. Key: {a,b) 130 Watt PowernsuPply
TRS-80 MODEL I, I ASSC-P.’;:;! ...... G i h g~ p ...... c - d o /64K B " .. $99.95 UPGRADE YOUR PCI
Each Kit comes compiete wilh eight MM5290 IUPD4 1874116} 16X Dynamic ra"el rapl iCS rinter ard w. uffer . . . 0
3.‘#;01”&3%2'3?.‘:"&“i33232'7§2.‘£°:ﬁ‘z :&: 'ﬂ:;'&""v'é‘.",.‘.,‘; The APC-64K is a parallel graphics printer card with a 64K buffer and graphic dump 0?{%1‘2‘\%&@@640?}\ - ?‘5‘6’6’(‘: g%vgf,@pru?éogzg%g
expanced from 16K 1o 48K using 2 Kits Each KN wil) 8xpand computer by capabilities. Complete with instructions. Key: {a,b) cbnneclors - Fits Into'lBM PC - we| ht: 6 Ibs.
16K ncrements APC-64K. $129.95 9
TRS-16K3 200ns (Modellll)....... ... 9629 | S ety i s v a v - IBM-PS................. $119.95
TRS-16K4 250ns (Model1).......... $5.49 80-Column/64K RAM Card
Extended 80-Column/64K RAM Card expands memory by 64K to give 128K when used
TRS-80 COLOR AND COLOR i with programs like VisiCalc™. Complete with Instructions. Key: (b) prometheus MOdemS
Gymbmc AAMS and Sorumenianon kr conraon Come Toooay ok | JEBBA. . . .. ittt et $79.95 | The PfoModem 1200B/BS is a 1200/300 baud modem
Combuters wih D, E. €T F ang NC Crouh boards o 30 Alse corarns “APPLE, APPLE 1| 1+, tle, ic a0 . ) of APPLE Comput card which plugs Into IBM PC and XT. Provides a third
mse-‘es mro" C:.ng;::wl' ::;6« Flex DOS or 0S-9 required 10 ubilize *ViaCaic Is  registered rademark of Visi Corp, In¢ **"Videx 18 & registered trademark of Adex Inc sg::lace(;rr;?‘%n.i él’avga\rser(sv-lz?{r\‘s;?vlllgglf. T’theOgi‘a'1 1‘»'243'6%;45(
ré i .
U e A S P PP $11.95 APPLE™ Compatible APPLE™ - Isssupplled with powertul MITE communications software
" Hei i ; M 1abs.
Update! TRS-80 MODEL IV, 3P Update! 5%" Half-Height Disk Drive Cor:\pgtlble_ \ g:‘n:‘ 2606:‘ abs. : o
Easy 1o install Kits come complete wilh TRS-64K-2 (8 ea 4164N-20 (200n3) A 5%" Disk Drive ("'!"“’“‘ Software), . . . .. ¢
gt.n:‘m;:\m’;f :::;nuzlﬂsumm (8 ea. 41643 plus PAL chip) and docu- % s,g”“' & Controller PM1200BS (with MITE Software). .. . . $274.95
TRS-64K-2 Expands Mode: I 16K-64K - Card
MK AT e 995 | & s M | 8™ et DISK DRIVES
i Manors ooy o eam i 1200+ ... $29.95 | ) i}i;%’f:sﬁé‘i&%:‘i?:&}%&'iﬁﬂﬂf&.; Comorers co"‘pa‘A e
1 - e v " = just plug @
* TRS-80 Model 100 + NEC + Ollvetti your i Contoner cara 3 wachs | See S 3
Easy 1o insiall module plugs rght into the socket increasing memory in 8K 3 N2 8.9/16D - W 4\ s Key: (a.b)
increments Compiete with module and documentation lor insladlation ADD-514 oakomwey. . ... . $149.95 A
M1008K  (TRS-20 Mode! 100 Expensionl. . . . é539.599!\9:94:. ACC-1 (Controiler Care, $ 49.95
or 3 for $99.95 | " i - ames | 2L tcontiter Cora. L L L : 4 . \
NECBKR (NEC PC-82014 & Oiivetti M10). . . . . . $39.95 ea. ”Lo"s:;!c.n;:.‘,’ztc'n. n:'ve::::’; ?ﬁ»'.ﬁ"m'?n“ﬂ!';‘i APPLE™ /lc Compatible Doclu";eg':'"o"
O aS08 05, I o e aia o Tos A oot e 5%" Half-Height Disk Drive RFD:: e 243
NEW! NEw! TANDY 200 NEW! NEW! | | Soc o7 nmreDewicos ey ool " Same specs a3 ADD-12 fie) except 0 (Remex 5% DS tull-t). . . . . .95
NEW! Embmf,, A ,,,c,“i,w memory | ADD-12............. $129.95 | ADD-llc. 07N $129.95 | FDS5B (Teac 5% DS hait-ht). . . . . . $119.95
in 24K incremants. Complele with module & documentation k¢ installation SA455 hugart 5%* DS haif-ht). . . . $109.95
e « . (Shug S )
M200R  (Tandy 200 Expansion). .. . . . A $9008 v Additional Apple Compatlble Products | ™100-2 (Tandon 54-0s tuiih). . . .. $129.95
APF-1 Cooling Fan with surge protection « Key:(ab). . . ....... $ 39.95 5%" DISK DRIVE ENCLOSURES
PRDMETHEUS MODEMS JE614 Numeric/Aux. Keypad —23 accessible functions - Key: (b}, ... $ 49.95 Complete '{'Ji‘eﬁgfﬂ,i“n%"& ﬁ:«g&h&rgowv cord,
- EAEC-1 Expanded Apple Enclosure Case only * Key: [a}, « « .. ... . $ 4995 DDE-1FH 3
Intelligent 300/1200 KHP4007  Switching Power Supply - Key: {a). . . . . . . - .. $ 5995 DDE-2HH :::J:;,:::: :: ey e+ $1-68.95
. $ 69.95 foppy drives — vericall, .

$ 79.95
HDDE-1FH iouses 1 rarganmen. - - - -+ - . . $219.95
General Application Keyboards

- Baud Modem with Real | KB-A68  5a-key Apple Keyboard only - Key: (a). . . .. . . p
Time Clock/Calendar MON-12G 12" Green Monitor with swivel stand - Key: (a, b& iic). . . ... $ 79.95
e — JES20AP  voice Synthesizer — Plug-in, User Ready - Key: (ab). . . . . . $119.95

T:w deIModem; Is a Eell 2124 (300:1120'0) mtelli;;_g?l KB-EA1 Apple Keyboard and Case * Key: (a) .. $119.95
stand-alone modem - Hayes command set compatible [ DPpM{1200A  Prometheus Internal Modem - 2 cards * Key:{ab)..... .. $299.95 | Mitsumi 54-Key
plusianjedctional,extencedicommand]sott IBRCWIINEN PM1200M Prometheus Macintosh Ext. Modem - Key: (Macintosh). . . . . $369.95 | Unencoded

alphanumeric display option,

PM1200 RS-232 Stand-Alone Unit. . . . . . $299.95
OPTIONS FOR ProModem 1200

Feeal )

PM-COM - (ProCom Communication Software). . . . .. .
a3e 30eCiy Operating Syslem

All-Purpose
Keyboard

General Application Power Supplies

Power/Mate Corp. REGULATED POWER SUPPLY
* Input: 105-125/210-250VAC @ 47-63Hz - Line regulation: | * SPST keyswitches - 20 pin ribbon cable connection

PM-OP (000N PrOCRSSOM + o v s s 2o s snnnssnss $79.95 *0.05% - Three mounting surtaces + Overvoltage protection + UL | * Low profile keys - Features: cursor controls, control,
PMO-64K (Optons Processor Memory — 84K). . ... ... $ 8.49 recognized - CSA certlfied caps (lock), function, enter and shift keys - Color (key-
PM-ALP  AIpharumeric DSiavs  « « - -« + « o v s s s oo $79.95 PiNo. Oupan S wegnt_poes | CERS): grey - Weight: 11b. - Pinoutincl. - Size: 13WTL x
e EMA5/6B SVG3A/6V@2.5A 4WLxdWx2w'H  2lbs $29.95 Y
s 1R Aoy EMAS/6C SVEBA/6VESA SWLx4W'Wx2KH dibs $39.95
PM-Special Xonanumerc Dapisy. . . . . $149.95

KEPCO/TDK 4-OUTPUT SWITCHING POWER SUPPLY
« ideal for disk drive needs of CRT terminals, microcomputers and
video games - Input: 115/230VAC, 50/60Hz + Output: +5V & 54,
+12V 8 1.8A +12V @ 2A, ~12V @ QL5A + UL recognized + CSA
certified + Size: 7% x 6-3/16"W x 1%"H - Weight: 2 Ibs.

MRM174KF....................

7-bit paraliel ASCIl - Full Upper Case, Full Lower Case
2xceptl, m, n, 0 and p. - Cursor keypad - SPST mechani-

s d = =
' I cal keyswitches + 26-pin header connector - Color: white
30009 Intersil Deta Book (1984). . . = vee. 9995 conmtulatlons B E sixeYs1 8L x 6%“W x 1%™ - Spec Included

Compiete Line (965 pages)

il e On Your 10th Anniversary! XBB201. .. ... (1700 svaiebie). -+ ..
210830 Intel Memory Components Hadbi (1983/84]. 1495 IT'S JAMECO'S 12th! UV-EPROM ERASER

Containa ah Apphcations Notes, Articie Reprints, Data semm & other
Working Together Serving the Electronics Industry (I IR

desagn nlormaton on Intel's RAMs, DRAMS, EPROMS. EPROMS ana
Bubdie Memonen (880 pages).

230843 Intel Microsyatem Components Hndbh. (1983/84) $18.95
Contains Data Shests on ail of Intel 8 Microprocessars § peripharals ~

2 volumas (2578 peges). $10 Mirimum Orcer = U3, Funds Onty $CAResidonts: Add 6 Seles s Spec Sheets = 30¢ soch
Shipping Add 5% phur $1.50 Insurence Send $1 Postage tor FREE 1985 Jamecc Catsiog  Prices Sublect to Chengs
0022 mb"‘l'.‘-m.;’:‘.‘m?“ Sel (1984).... $24.98 Send samped. sefl-s30re5300 8nveIope K receive 8 Monthly Saies Flysr — FREE! Q&

Contains nkormation on Nstonal's TTL product ime snd CDA000 mmiy
This includes 7400 74L. S, AS. LS and ALS Senes a0
MMS4HC / 74HC # SAHCT 7 T4HCT High Speed Micro CMOS teméy,
MMS54C / 74C lamily and CMOS LS4 / VLU

Muffin-Style and
Sprite-Style Fans

MUF60 (SPN3-15-2462)

1 Chip - 15 Minutes

Erases all EPROMs. Erases up to 8 chips within 21 minutes (1 chip
m 1S minutes). constant dist; foneinch.
3pecial conductive foam lines eliminates static build-up. Built-in
safety lock {0 prevent UV exposure Compact = only 9.001 x
3.70'W x 2.60H. Complete with holding tray for 8 chips

—
'Mastercard ameco VISA®
o

AATcleles (468 T80e 500 - (X 199198 1355 SHOREWAY ROAD, BELMONT, CA 94002 DE-4  UV-EPROMEraser. .. . . . $74.95
e Aonan b, scim). . ... $9.95 | 9/85 PHONE ORDERS WELCOME — (415) 592-8097 — Telex: 176043 | UVS-11EL Replacement Bulb, .. .. $16.95
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Inquiry 52

L BCMSCH%!-'S(?P CLUBS &

PANASONIC 1091 Printer 120cps NLQ .. ... $249.95

STAR MICRONICS SG-10 12056 N0 .. 14029 N ) EW ) S X L ETT E R S

@® 714/840-2406 ==

* SYSTEMS *

ITT EXTRA PC-256K

Two 1.2 Ht. 360K Dr's, Monochrome Board, 12"
Amber/Green Monochrome Monitor, Serial & Parallel
Port, DOS 2.1... ... S (T L
IBM XT 256K

One I1BM 360K Floppy Dr., One 10 Meg Hard Disk.
Monochrome Board, Amber/Green Monochrome
Monitor, DOS 21 ONLY ................ $2,895.95
IBM PC-256K

Two TEAC 360K Dr's.. Color/Monochrome Graphics
Board, Parallel Printer Port, Monochrome Display.

DOS 2.1 ONLY....... = $2,045.95 CHAPTER X| OSBORNE UseErs GRouP, TRULY PORTABLE, POB 1169, Berkeley, CA
s Fromn 20 Meg Hard Disk, Amber/Green | Charles M. Greene, 18799 Rio Vista Dr. 94701, (415) 658-1889. Newsletter for NEC
Monochrome Display, AST Advantage Board (Printer Tequesta, FL 33458. Monthly meetings. PC-8201A, Radio Shack Model 100. Epson
:?c") gf‘:";' (eIl (Clletl CtTmE T, (A ‘33‘;';';";5- newsletter. Geneva, HP 110, and other portables. Sub-
10 MEG Hard Disk Upgrade . ............ $57595 scription: $16 for 10 issues: $28 overseas;
20 MEG Hard Disk Upgrade ............... $775.95 FORT MCMURRAY BBS, Peter Steeper, Brick  sample issue. $2.50.

* TOP TEN SOFTWARE .s Shirthouse, 226 Gregoire Dr., Fort McMur-

LTI G AL 28 5 369,95 ray, Alberta T9H 4Ké6. Canada. (403 MACINTOSH COMPUTER USERS GROUP OF
332??&‘22"2&”35&!22 Moahleél""ﬁ: 33232 791-9388. Public-domain software BBSat  THE SANGAMON VALLEY, Mark Pence, 1540
Managing Your Money IBM/APPLE . ... ... 115.95 (403) 791-9367. West Cook St., Springfield. IL 62704, (217)
Dollars & Sense IBM . .. . .. 113.95 4
Norton Utilities 3.0 IBM .......... ......59.95 546-2782. Informal monthly meetings to
grnssvm'gfsﬁ';/:;;v::m--‘-~ PR g;g: Locic. Department B, Box 696, Station B discuss the Macintosh.
Multimate (BM .. ..................... . .269.95 Willowdale. Ontario M2K 2P9. Canada. For
Crosstalk IBM ............ e 104.95 Apple users. SIGs. technical assistance. ~ GREATER COLUMBIA AREA XEROX USER
N e L i e agp.0s public-domain software library. monthly ~ Group, Ed Bachman. HCFA. 2F3 Meadows
e B P“!:’;':DWARE —n == magazine. and 300-bps BBS at (416) East Building. 6300 Security Blvd.. Balti-
STB Rio Plus 11 64K ... ...................249.95 445-5192 more, MD 21235, (301) 597-3069: Joan
PARADISE 5-Pack 84K ... ............ ... 179.95 McGuire. (301) 594-0128. For users of
oot e P PIONEER VALLEY PC Users GRoup  Xerox 860. 820. 16/8. and Ethernet.
Monochrome Board With Parallel Port ..... 159.95 (PVPCUG', ]eff Kane, POB H. North
::ﬁggt:g gg;‘:cé‘;‘r’;"eG’ap"'cs o Amherst, MA 01059 (413) 549-4930.  JACKSONVILLE ATARI COMPUTER ENTHU-
* PRINTERS DOT MATRIX * Monthly meetings for personal computer  siasts (JACE). 1187 Dunbar Court, Orange
PANASONIC 1090 80CPS . -+ oo Sianine users between Springfield, MA, and Brat-  Park. FL 32073. Monthly meetings and
PANASONIC 1092 180CPS/NLQ 33CPS .. ...379.95 tleboro, VT Affiliated with the Boston demonstrations, newsletter, disk and cas-
EPSON FX.100+ 160CPS. | .. esses | COmputer Society S S o2 i usBaRCiny
IDATA 92P 160CP:! BT S — N 5 . . :
g:OTHER 220215 2((:)0(SZPS/NLQ 96CPS .. g:::: LATHAM/ALBANY/TROY KAYPRO USERS
* PRINTERS LETTER QUAllTY & GROUP (LATKUG). Paul Spannbauer. 16  FUTURE GENERATIONS COMPUTER SYSTEMS,
:gg;:gz :g:;g ;zgzg --------------- ‘gfg:: Maple St.. Latham, NY 12110. Monthly  Karin van Schouten, North-Holland, PO.
BROTHER HR-35 36CPS .. ... .. .. .72995 meetings and newsletter. public-domain  Box 1991. 1000 BZ Amsterdam, The
DIABLO Advantage 25CPS................. 589.95 software library. Netherlands. Journal for scientists, mana-
o == gers. and policymakers in the information
* MODEMS * IN ToucH. 3632 CTH 1. Saukville, W1  industry. Subscription: $156.30. For a free
HAYES 12008 Internal w/Smaricomm 2 ... .$369.95 53080. Bimonthly newsletter listing user-  copy. write Elsevier Science Publishing Co.
HAYES Micromodem fle ................... : written software and used hardware. An-  Inc.. POB 1663, Grand Central Station,
ity el Cion— sy - nual subscription: $2. New York, NY 10163
U.S. ROBITICS 2400 ...

i MACINTOSH/APPI.E * TRS-80 COMPUTER SOCIETY OF DiABLO  GRAND RAPIDS IBM PC Users GROUP,
mg::;g:: ;fgﬁ :m:gg:r‘: ‘;jg::: VALLEY, Susan Copeland. POB 23438,  Steve Hickel. 6441 28th St. SE, Grand
MAGEWRITER Printer .. ... 49595 Pleasant Hill, CA 94523, (415) 372-7003.  Rapids, Ml 49506. (616) 972-2178. Monthly
mccnlg;girr' (2:';: r?rive --------------- e Monthly meetings in Concord, CA, BBS, meetings and newsletter, BBS. discounts
MIGROSOFT Mump]én'”::: """" s bulletin. and library. Annual dues: $20: on disks. Annual fee: $20.

ENSEMBLE . . .. 189.95 three-month trial: $5.

e s NORTH STAR BBS, Brian Holmes, POB 292

MICROSCI A2 Drive ... .................. 169.95 SCIENCENET, Omnet Inc.. 70 Tonawanda  Lynwood. CA 90262. 24-hour, 300/1200-
THOUSANDS OF ITEMS AVAILABLE. St.. Boston, MA 02124, (617) 265-9230. An  bps BBS in Downey. CA. on CP/M public-

CALCRORICORALETEARICING: electronic mail service for research domain software. at (213) 861-2313. =
CA Ll I:O R N l A groups. Subscription to bimonthly news-
It ee DRI . CLUBS & NEWSLETTERS is an acknowl-

M l C RO H O U S E Los ANGELES MORROW USERS GROUP, edgment of new clubs and newsletters received

16835 Algonquin St.. Huntington Beach, CA 92649 Sevmour Saks, 1072 Stearns Dr. Los | @ BYTE. Please allow at least four months
L Teexeswonmsecamcio | U8 BT 00055 (213) 939-3482 | Jor vour club's mention to appear Send infor-
S e e R IS | Monthly newsletter and meetings, public- | 14tion [0 BYTE, Clubs & Newsletters, POB
”'g: .‘:me nl'lc::m'; tor ;nann r;:":mo nie mvnmenllplyne R STeniis | domaln SOftWare llbrary | 372 Ha"COCk. NH 03449

182, Prices subject to change without nofice.
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The C for Microcom

AZ1=C

MS-DOS, PC-DOS, CP/M-86, XENIX,
8086/80x86 ROM

Manx Aztec C86
*A compiler that has many strengths
for serious work”

Computer Language review, February 1985

Great Code: Manx Aztec C86 generates fast executing
compact code. The benchmark results below are from a
study conducted by Manx. The Dhrystone benchmark
(CACM 10/84 27:10 pl018) measures performance for a
systems software instruction mix. The results are with-
out register variables. With register variables, Manx,
Microsoft, and Mark Williams run proportionately faster,
Lattice and Computer Innovations show no improve-
ment.

quite valuable

Compile/
Link Time

Execution  Code
Time Size

Dhrystone Benchmark
Manx Aztec C86 3.3 34 secs 5,760
Microsoft C 3.0 34 secs 7,146
Optimized C86220) 53secs 11,009
Mark Williams 20 56 secs 12,980
Lattice 2.14 89secs 20,404

93 secs
119 secs
172 secs
113 secs
117 secs

Great Features: Manx Aztec C86 is bundled with a powerful
ammay of well documented productivity tools, library routines
and features.

Optimized C compiler
AS86 Macro Assembler
80186/80286 Support
8087/80287 Sensing Lib
Extensive UNIX Library
Large Memory Model

Z {vi) Source Editor
ROM Support Package < INTEL HEX Utility <
Library Source Code < Mixed memory models -
MAKE, DIFF, and GREP <  Source Debugger <

One year of updates < CP/M-86 Library <

Symbolic Debugger

LNB86 Overlay Linker
Librarian

Profiler

DOS, Screen, & Graphics Lib
Intel Object Option

CP/M-86 Library <

Manx offers two commercial development systems,
Aztec C86-c and Aztec C86-d. Items marked -¢ are
special features of the Aztec C86-c system.

Aztec C86-c Commercial System  $499
Aztec C86-d Developer’s System  $299
Aztec C86-p Personal System $199
Aztec C86-a Apprentice System $49

All systems are upgradable by paying the difference
in price plus $10,

Third Party Software: There are a number of high qual-
ity support packages for Manx Aztec C86 for screen
management, graphics, database management, and soft-
ware development.

C-tree $395
PHACT $250
HALO $250 Amber Windows $59
PRE-C $395 Windows for C $195
WindScreen $149 FirsTime $295
SunScreen $99  C Util Lib $185
PANEL $295 Plink-86 $395

Greenleaf $185
PC-lint $98

MANX

UNI)( sa mggm TM of Bell Laboratonies, Lattice TM L.mc' Inc., C-uu TM™ Faircom, Inc..
Surifec PANEL TM Rounghill Computer Systeme Lig. WiN

4t TM GIMPLE Software. Windscreen.

MACINTOSH, AMIGA, XENIX,
CP/M-68K, 68k ROM

Manx Aztec C68k

“Library handling is very flexible . .
excellent ... the shell a pleasure to work in
away the compettion for pure compile speed ..
cellent effort.

documentation is
blows
an ex-

Computer Language review, April 1985
Aztec C68k is the most widely used commercial C com-
piler for the Macintosh. Its quality, performance, and
completeness place Manx Aztec C68k in a position be-
yond comparison. It is available in several upgradable
versions.
Optimized C
Macro Assembler
Overlay Linker
Resource Compiler
Debuggers
Librarian
Source Editor
MacRam Disk -¢
Library Source -¢

Creates Clickable Applications
Mouse Enhanced SHELL
Easy Access to Mac Trolbox
UNIX Library Functions
Terminal Emulator (Source)
Clear Detailed Documentation
C-Stuff Library

UniTools (vi,makediff.grep) -c
One Year of Updates <

Items marked -c re available only in the Manx Aztec
C86-c system. Other features are in both the Aztec C86-d
and Aztec C86-c systems.

Aztec C68k-c Commercial System
Aztec C68d-d Developer’s System
Aztec C68k-p Personal System $199
C-tree database (source) $399
AMIGA, CP/M-68k, 68k UNIX call

$499
$299

Apple I, Commodore.
65xx, 65C02 ROM

Manx Aztec C65
"The AZTEC C iystem is one of the fines: software
packages I kFave seen”

NIBBLE review, July 1984

A vast amount of business, consumer, and educational
software is implerr ented in Manx Aztec C65. The quality
and comprehensiveness of this system is cempetitive
with 16 bit C systems. The system includes a rull optim-
ized C compiler, 6502 assembler, linkage editor, UNIX
library, screen an3 graphics libraries, shell, and much
more. The Apple II version runs under DOS 3.3, and
ProDOS, Cross ve-sions are available.

The Aztec C65-:/128 Commodore system rins under
the C128 CP/M environment and generates prc grams for
the C64, C128, and CP/M environments. Call for prices
and availability of Apprentice, Personal and Developer
versions for the Cemmodore 64 and 128 mact ines.

Aztec C65- ProDOS & DOS 3.3 $399
Aztec C65-d Apple DOS 3.3 $199
Aztec C65-p Apple Personal system $99
Aztec C65-a for learning C $49
Aztec C65-c/128 C64, C128, CP/M $399

Distribution of Manx Aztec C

In the USA, Mar x Software Systems is the sole and ex-
clusive distributor of Aztec C. Any telephone or mail
order sales other than through Manx are unawthorized.

puters

2 PC-DOS, MS-DOS, CP/M-86, Macintosh, Amiga, Applell, CP/M-80, Radi
Commodore, XENIX, ROM, and Cross Development systems

Manx Cross Development Systems

Cross developed programs are edited, compiled, assem-
bled, and inked on one machine {the HOST) and trans-
ferred to another machine (the TARGET) for execution.
This method is useful where the target machine is slower
or more limited than the HOST, Manx cross compilers
are used heavily to develop software for business,
consumer, scientific, industrial, research, and education-
al applicatons.

HOSTS: VAX UNIX ($3000), PDP-11 UNIX ($2000), MS-
DOS ($750), CP'M ($750), MACINTOSH ($750),
CP/M-68k ($750), XENIX ($750).

TARGETS: MS-DOS, CP/M-86, Macintosh, CP/M-68k,
CP/M-80, TRS-80 3 & 4, Apple Il, Commodore C64,
8086/80x86 ROM, 68xxx ROM, 8080/8085/280 ROM,
65xx ROM

The first TARGET is included in the price of the HOST
system. Alditional TARGETS are $300 to $500 (non
VAX) or $2000 (VAX).

Call Maxx for information on cross development to the
68000, 62816, Amiga, C128, CP/M-68K, VRTX, and
others.

CP/M, kadio Shack,
8080/8)85/Z80 ROM

Manx Aztec CII
“I've had ¢ lot of experience with different C compilers.
but the Azzec C80 Compiler and Professional Develop-
ment System is the best I've seen

80-Micro, December, 1984, John B. Harrell 111

Aztec CIl-c (CP/M & ROM) $349
Aztec CII-d (CP/M) $199
C-tree database (source) $399
Aztec C30-c (TRS-80 3 & 4) $299
Aztec C30-d (TRS-80 3 & 4) $199

How To B2come an Aztec C User

To becore an Aztec C user call 1-800-221-0440 or call
1-800-832-3273 (800-TEC WARE). In NJ or outside the
USA call 201-530-7997. Orders can also be telexed to
4995812.

Payment can be by check, COD, American Express,
VISA, Maser Card, or Net 30 to qualified customers.

Orders can also be mailed to Manx Software Systems,
Box 55, Shrewsbury, NJ 07701.

How To Get More Information

To get more information on Manx Aztec C and related
products, call 1-800-221-0440, or 201-530-7997, or write
to Manx Seftware Systems.

30 Day Grarantee

Any Marx Aztec C development system can be return-
ed within 30 days for a refund if it fails to meet your
needs. The only restrictions are that the original pur-
chase mus be directly from Manx, shipped within the
USA, and he package must be in resalable condition.
Returned tems must be received by Manx within 30
days. A small restocking fee may be required.

Discounts

There ame special discounts available to professors,
students, aad consultants. A discount is also available on
a “trade in" basis for users of competing systems. Call for
information.

inquiry 229

To order or for information call:

800-221-0440

PHACT TM PHACT ASSOC., Ci Optr C86 TM Computes Innovehons. inc , MACINTOSH APPLE TM APSLE, INC, Pre-C. PLINK B6 TM PHOENIX, HALO TM Modia Cybernetcs,
D&S FORC TM™ Creative Soasions, XENIX MS TM MICROSOFT ING . CPAM Th4 URI, AMXGA C84 C'28 TM COMMODORE it




EVEREX
EVER FOR EXCELLENCE

LOTUS 1-2-3 132 COLUMNS PC PAINT

SYMPHONY HIGH RESOLUTION

The Edge *

PC PAINTBRUSH 720x 348

16 COLORS, 320x200

== The Plain Facts:

|

EVEREX
THE EDGE

abp3ayt
X349A3
saydess)
Jeinpoy
asipesed
1915
1ewodt
sed edln
qe Buas)
qog
1sAsi19d
pied
S3|N0IBH

-~ IBM Monochrome Compatible, 720x348, High Resolution

\

- Runs Lotus 1-2-3™ and Symphony™ in high resolution
monochrome:

L |\| sowdesn
N [\]| soydesn

—132 columnsx25 rows

—132 columnsx44 rows

- PC Paintbrush in monochrome

\
AAYAY
\

- 16 shades of green on the IBM monochrome monitor

AYAVAVAY AN AN

\

Runs color software on the IBM monochrome monitor,
full screen:

—Flight Simulator

—PC Paintbrush

—PC Paint

—PC Tutor

ANNAVAVAYAY

—Pinball

—Without software patch needed

- Automatic Boot-up without software patch needed

- Runs Lotus 1-2-3™ and Symphony™ in high
resolution color:

—16 colors, 320x200

—4 colors, 640x200

- Printer port (standard)

NAVAY AN AYAYANAYAYANALA

AVAVAYAE A

Software switchable among color, monochrome and 132
columns mode

v

- Price

$399 $395 $695 $680 $595 $499

Excellence is the standard at Everex—it's in our name, our
products, in everything we do. When you look for the best for
your computer —you'll find Everex products.

Visit your local Everex dealer today and ask to see Everex
products in action. For the name of your nearest Everex
dealer, please call (415) 498-1111.

Reglstered Trademarks: Paradise Modular Graphics Card—Paradise Systems. Inc.; Hercules Graphics
Card—Hercules Computer Technology; Lotus 1-2-3—Lotus Development Corporation; PC Paint—Mouse
Systems Corporation; Tecmar Graphics Master—Tecmar inc Persyst Bob—Persyst Products; Ultra Pak—
Tseng Lab.; The Edge — Everex Systems Inc.; IBM, PC Tutorial—International Business Machines Corporation
Flight Simulator ~Microsoft Corporation

Inquiry 140

Dealer Hotlne: (800) 821-0806. In CA (800) 821-0807

Imagineering Ultimo, Australia TLX: 74349 IMAGIN AA

Microage Distribution Ltd. London, England TLX: 881 3241 WONGS G

Feeder Paris, France TLX: 4413241 FEEDER

Automated Office Systems Hout Bay, South Africa 2721-70-8091

Survex, 1027 Speers Road, Oakville, Ontario Canada L6L-2X5, 416-842-6093
Pride Computers, 102-8167 Maln Street, Vancouver,

British Columbia, V5X 3L2, 604-321-5690

——=EVEREX—

EVER for EXcellence
Address: 47777 Warm Springs Blvd., Frempnt, CA 94539 (415) 498-1111



B-O-OK REVIEWS

A COMPUTER &
COMMUNICATIONS NET
WORK PERFORMANCE
ANALYSIS PRIMER

B. W. Stuck

and E. Arthurs
Prentice-Hall

Englewood Cliffs, NJ: 1985
624 pages, $38.95

APPLIED PROGRAMMING
TECHNIQUES IN C

Terry A. Ward

Scott, Foresman and Co.
Glenview, IL: 1985

268 pages, $19.95

DIAGRAMMING TECH-
NIQUES FOR ANALYSTS
AND PROGRAMMERS
James Martin

and Carma McClure
Prentice-Hall

Englewood Cliffs. NJ: 1985
416 pages. $40

INTRODUCTION TO COM-
PUTER ENGINEERING
Franco P. Preparata
Harper & Row

New York: 1985 .

who built from scratch a
68000 system as relaxation
from his daytime job on a
huge SNA (IBM's Systems
Network Architecture) net-
work: another computes for
fun on an Apple Il at home
but his vocation is design-
ing on-line transaction-pro-
cessing systems for a world-
wide airline. One of my jobs
as system administrator for
the two UNIX-based com-
puters that host the BYTE
Information Exchange (BIX)
was to help find the right
mix of port assignments
(hard-wired. local network,
public-switched network,
leased lines, Tymnet) to op-
timize access and response
and minimize cost.

A book that will appeal to
many BYTE readers is A
Computer & Communications
Network Performance Analysis
Primer by B. W. Stuck and E.
Arthurs, both computer sci-
| entists at Bell Laboratories.
It is a guide to attacking
performance-analysis prob-

336 pages. $37.95

A COMPUTER & COMMUNICATIONS NETWORK
PERFORMANCE ANALYSIS PRIMER
Reviewed by Mark Klein

any of us have struggled with performance prob-
lems in computer systems. When CP/M version 2
arrived, we worked to find the optimal sector size to use
when formatting disks. Today we worry about effective
throughput in local-area networks (LANSs) as a function of
variables such as transmission speed. message size, or net-
work topology. In making these design decisions. many
of us have often relied on an intuition developed by
experience.
Of course. performance-analysis problems are not
limited to the microcomputer world. | met a BYTE reader

ILLUSTRATED BY ROB SAUNDERS

- lems in these and other
types of systems. The book is not easy reading. It was writ-
ten from material used to teach a graduate-level computer
science course within Bell Labs. The authors assume that
you have basic math skills such as linear programming and
calculus. that you understand what operating systems are
supposed to do, and that you don't blink at terms such
as Poisson statistics. packet switching, link-level flow con-
trol, blocking, and queueing networks.

But it would be a mistake for a reader to think that this
important material is inaccessible just because the book
is full of equations and strange terms. A manager without
a technical background shouldn't expect to find out from
this book whether the planned order-entry system for a
company needs a microcomputer or a superminicom-
puter. Someone else working for that company. however,

(continued)
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DISK/COVERS F R o M

$400

MAIN/FRRAMES $ 1 00

SINGLE BOARD

BOOK REVIEWS

INCLUDING
smmmE POWER SUPPLY
Lol WAV |
KXY
|
e XA
32 Page could use the book to assess the resource needs and offer

Free Fakt detailed quantitative support for a decision to buy. say.

a VAX-11/780 instead of an 11/750.

Stuck and Arthurs take an engineer's approach. The
book is, as the title claims, a primer. The authors teach
by example and case study. They describe a computer
communications system using flow diagrams and system
data (and they don't split hairs on what is computer and
what is communications). They quantify performance with
—————————— a list of measurements, present the results of a perfor-
mance analysis, and discuss the significance of the results.
They do this for systems ranging from secretaries lining
up to use a photocopier to an on-line transaction-
processing system to handle telephone repairs. The
analyses are fascinating.

e= BUILT LIKE
Q ATANK —
WOMNM'T
BREAK

THE BANK!

5" Floppy &
winchester
4 Cards $100

PRACTICAL APPROACH

To indicate the concrete, engineer’s approach of this book,
| include examples of the types of problems Stuck and
Arthurs pose.

—The writers describe an on-line point-of-sale computer
communications system for a widget retailer. down to
details such as mean time per disk access. what files are
created and when (log files, credit-check files, inventory-
control files), processor busy time per transaction. and
number of disk spindles. The question follows: “Is this
design feasible? Will the system meet its performance
goals?”

—Another transaction-processing problem begins by sug-
gesting alternative hardware configurations: a high-
performance system costing $200.000 and a low-
performance system at half that cost. After two more
pages of system description, including possible combina-
tions of the two basic hardware configurations that divide
the application programs and operating-system code
among different subsystems, the reader is asked to “cal-
culate the total cost to operate each [of four] configura-
tion(s| for five years, and the ratio of cost divided by
throughput.”

—The reader is asked to compare performance of two
systems. In the first system, one secretary is assigned to
10 professionals and handles all document-preparation
needs. In the second system, a text-processing center is
set up.

—Another problem deals with insurance agents who dial
DON'T e up through a voice telephone network to a central com-
SEE ; puter and then use a terminal connected to a modem to

8" Floppy
& 5” Winchester
7 Cards $100

PNHNC~0OZP>Pro—n0und> IO

5" Floppy
smwme & Winchester
100 10 Cards $100
STANDARD $565°
MODELS

TOO!

WHAT l------- ----- --

UL | (Disk arives and computer cards not Included.) query about different types of policies for pptentlal
c:u | Wiite or call for our brochure which includes our customers. After considerable details, the readgr is asked
- application note: "Making micros, better than to figure out "how many modems are needed if the frac-

any ‘ol box computer.” tion of queries blocked due to no modem being available

el eT By | | 7o e e o cver e

Stuck and Arthurs subject packet-switching systems and

RESEARCH CORPORATION . . . : A
8620 Roosevelt Ave./Visalla, CA 93291 lc}ical-a;ea nitworks to this kind of nfltty-gntty analysis
209/651-1203 throughout the book. Several aspects of these systems are
We accep! BankAmericard/Visa and MasterCard (continued)
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What C did for Programming
Mark Williams has done for C Programming

The C Programming System
from Mark Williams

MW(C86 gets your C programs run-
ning faster and uses less memory space
than any other compiler on the market.
Then ¢sd, Mark Williams’ revolutionary
C Source Debugger, helps you debug
faster. That's The C Programming Sys-
tem from Mark Williams Company.

MWC86

MWC86 is the most highly optimized
C compiler available anywhere for the
DOS and 8086 environment. The bench-
marks prove it! They show MWC86 is
unmatched in speed and code density.

MWC86 supports large and small
models of compilation, the 8087 math
coprocessor and DOS 2.0 pathnames.
The compiler features common code
elimination, peephole optimization and
register variables. It includes the most
complete libraries. Unlike its competi-
tion, MWC86 supports the full C lan-
guage including recent extensions such
as the Berkeley structure rules, voids,
enumerated data types, UNIX* 1/0 calls
and structure assignments.

Quality is why Intel, DEC and Wang
chose to distribute MWC86. These in-
dustry leaders looked and compared
and found Mark Williams to be best.

User Friendly

MWC86 is the easiest to use of all
compilers. One command runs all
phases from pre-processor to assembler
and linker. MWC86 eliminates tlie need
to search for error messages in the back
of a manual. All error messages appear
on the screen in English.

A recent review of MWC86 in
PC World, June, 1984, summed it up:

*Unix Is a Trademark of Bell Laboratories.

Inquiry 230

“Of all th2 compilers reviewed, MWC86
would be my first choice for product
development. It compiles quickly, pro-
duces superior error messages, and
generates quick, compact obiect code.
The library is small and fast and close-
ly follows the industry standard for

C libraries.”

csd C Source Debugger

Mark Williams was not content to
write the best C compiler on the mar-
ket. To advance the state of the art in
software development, Mark Williams
wrote csd.

csd € Source Debugger serves as a
microscope on the program. Any C
expression can be entered and evalu-
ated. With csd a programmer can set
tracepoints on variables and expressions
with full history capability and can
single step a program to find bugs. The
debugger does not affect either code
size or execution time. csd features
online help instructions; the ability to
walk through the stack; the debugging
of graphics programs without disturb-

SIEVE
Time In Seconds
¥ lLarge Model
W Small Model 0
Size in Bytes
Large Model
Small Model
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ing the program under test; and evalu-
ation, source, program and history
windows.

csd eases the most difficult part of
development — debugging. Because
csd debugs in C, not assembler, a pro-
grammer no longer has to rely on old-
fashioned assembler tools, but can
work as if using a C interpreter — in
real time.

The C Programming System
from Mark Williams now
supports the following third
party software:

Windows for C, Halo, PHACT, The Green-
leaf Functions, Btrieve, Panel, Plink 86,
cView, C Utility Library, C Tree, The
Application Programmer’s Tool Kit,

C Power Packs, PCLOCATE. Super C
Index System, Opt-Tech Sort, Safe C
Interpreter, C-terp, ProScreen, BRIEF,

C Helper.

The C Programming System
from Mark Williams

The C Programming System from Mark
Williams delivers not only the best C
compiler for the 8086 but also the revolu-
tionary csd C source level debugger. That’s
why it does for C programming what C
did for programming. The Mark Williams
C Programming System gives the pro-
grammer the MWC86 C compiler and the
csd C Source Debugger for only $495.
Order today by calling 1-800-MWC-1700.
Major credit cards accepted.

Technical support for The Mark Williams
C Programming System is provided free
of charge by the team that developed it.

Mark Williams Company
1430 W. Wrightwood Ave.
Chicago, 1L. 60614

SEPTEMBER 1985 « BYTE 59




Inquiry 154 for End-Users. Inquiry 155 for DEALERS ONLY.

For All IBM PC & XT & Compatibles . ..
ELIMINATE NUM-LOCK'!

Np.
KEYPATCH™ -10 - A full travel mini-keyboard.
Plugs between keyboard connector and CPU.
Automatically activates NUM-LOCK placing your
IBM™ keyboard into the number pad mode while
KEYPATCH™ -10 provides separate cursor and
screen control functions without the use of the
NUM-LOCK key. Saves time — eliminates errors.

KEYPATCH™ -10 requires no software. A must
for spread sheets; word processing; graphics; etc.

IBMPC/XT....... $84.°°
Compatibles* ... .. $89.°°

*Zenith - ITT - Columbia - NCR
Leading Edge - Sperry - Desk Pro
PLEASE SPECIFY SYSTEM—
(Cal. Res. Add 6% Sales Tax)
Visa, Master Card. Check, Money Order
Plus $2% Shipping

For Immediate Shipment

Genest Technologies, Inc.
1331 E. Edinger Ave.
Santa Ana, Calif. 92705
(714) 547-0880

"*Patents Pending
KEYPATCH™ is a trademark of Genest Technologles. inc
IBM™ is a trademark of International Business Machines Corp.

The Ultimate Cable Assembly/

You've never seen a cable that looks or works quite like this. The
result of extensive research into functional design, the DATA SPEC
cable assembly not only visually enhances your computer equip-
ment, but provides superior quality with the following features:

o Full shielding (Exceeds FC.C.

EMI/RFI emlssion requirements)
« Positive strain relief for maximum integrity
« Large convenient thumbscrews o Lifetime warranty

DATA SPEC makes cable assemblies for all your interface needs:
printers, modems, disk drives and monitors. For your IBM, Apple,
AT&T and other popular PC's. Ask for DATA SPEC cables at your
nearest authorized DATA SPEC dealer.

DARTAOPEC’

FROM ALUANCE RESEARCH CORPORATION
20120 Plummer Street « Chatsworth, CA 91311 « 1-818-993-1202
BM Apow and ATAT arv regusnred Irademartt rsoRcinly of iermanonsl Busress Mechies Corp. Appe Compute: ing end ATAT intormeson Systems

Patent PND.

« Gold plated pins
« Exclusive P.D.T. underhood

© Copyright 1985 Alliance Research Corporation
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studied. The last chapter is devoted to an in-depth. use-
all-the-tcols analysis of LANSs.

OFFICE COMMUNICATIONS

One particularly relevant and readable chapter covers
office communications. The premise to this section is that
‘the fundamental idea in office automation is to move
ideas or information to people and not vice versa.” For
openers, there is a quantitative analysis of telephone tag:
the frightening conclusion is that when “the mean number
of tags increases to three, then the maximum mean
throughput rate (completed calls) drops to one call lasting
ten minutes every 203.5 minutes!” For comparison. the
authors cover a voice-storage system.

Other topics in this chapter include copying and
reproduction. document preparation, LANs, workstation
productivity gains, and the interaction between secretaries
and managers. Discussion of a sophisticated model of an
automated office system is accompanied by relevant
graphs of document-completion rate versus number of
secretaries, questions pertaining to how many secretaries
can be active inside a document-preparation system
before congestion becomes unacceptable. and an analysis
of the minimum set of numbers needed to say anything
pertinent about these kinds of systems.

BOTTLENECK DESIGN

Office communications is just one of many systems to
which the authors apply their ideas about bottlenecks.
Early on. the reader is cautioned to remember that there
will always be (by definition) some bottleneck; however.
“the design problem is to choose where the bottleneck
should be:* For example. in their analysis of potential pro-
ductivity gains that might be achieved in an automated
office by giving workstations to professionals. Stuck and
Arthurs quantitatively examine the effect of voice and elec-
tronic mail on three alternative bottlenecks: meetings.
telephone calls, and documentation (filing. gaining access
to reports, etc).

Later they study a proposal to add an LAN to an office
system currently running from a central processor. Poten-
tial bottlenecks are the clerks (who might not generate
enough load to keep the system busy), terminals, central
processing unit, disk system, printer, or terminal controller.
Putting in the numbers for this particular example shows
that the disk is the bottleneck. The authors conclude that
‘adding a local area network will not significantly improve
performance, because the terminal controller (does not]
reach complete utilization first.” Of course. different
numbers might lead to a different conclusion; the authors
frequently suggest plugging in the numbers for the
reader’s own situation.

It is this kind of practical. quantitative analysis that makes
the book so valuable. Many computer systems, large and
small, are configured according to what feels right to the
system designer. Stuck and Arthurs give us some sub-

(continued)
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Now the biggest name
in C compilers comes in a size
everybody can afford.

Lets C.

Introducing Mark Williams’ $75 C compiler. Want to explore C programming for the first time? Or just
on your own time? Now you can do it in a big way without spending that way. With Lets C.

This is no little beginners model. Lets C is a powerful programming tool, packed with all the
essentials of the famous Mark Williams C Programming System. The one chosen by Intel, DEC, Wang

- and thousands of professional programmers. The one that wins the
Merski Williatas Lctis @ benchmarks and the reviewers' praise:
¢ For the IBM-PC and B k
MS-DOS “(This compiler) has the most professional feel of any package we tested...”—BYTE
® Fast compact code plus “Of all the compilers reviewed, (it) would be my fisst choice for product
register variables dewel »_ David Wilson, PC WORLD
¢ Full Kernighan & Ritchie C e Gl O Hson,
. ;"ﬂ ;"N‘f;s'o"s o~ And now for more big news. Get our revolutionary csd C Source
u compatibility :
and complete libraries i ] Debugger for just 575, too.
¢ Small memory model Use this coupon or charge by calling toll-free: You can breeze throu
* Many powe,.frlﬂ utilities 1-800-MWC-1700. In Il1. call 312-472-6659. deb @ 4t.the C gh
including linker, YT T | € “ggm g; R SONUEES
assembler, archliver, cc | Mark Williams Let’s C | level ignoring clunky
one-step compiling, egrep,
prtail e I $75 , assemAl;i{er co?e. "
® MicroEMACS full screen Please send me: ordab. ¢, poOwe 5
editor with source —__copiesofLetsCand coples of csd (C Source Debugger) | illiams
¢ Supported by dozens of I at $75 each. (1ll residents add 7% sales tax. ) R | debuggable. M.ark L
third party libraries l [JcCheck [JMoney Order [ Visa, MasterCard or l Lets Cis the blg name C
* Upgradeable to C | American Express compiler at a price you can
Programming System for | |
large scale applications | Name | handle. Get your hands on
development it now.
Let's C Benchmark Done on | Adaress I : )
an IBM-PC/XT, no 8087, | A
Program: Floating Point | Gy e Zip ; Mark
from BYTE, August, 1983. | Wl"lams
Exec Time in Seconds Card Exp. Date |
Lets C 134.20 } S | Company
MS 3.0 347.45 &n l 1430 West Wrightwood
= = Chicago, lilinois 60614 Inquiry 231
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COMPUTER FORMS

FASTEST
SERVIGE
IN THE
INDUSTRY

IT'S OUR
REPUTATION

Standard Forms Shipped From
Our Plant To You...In 3 Days!
Standard computer forms
compatible with over 400 software
programs can be shipped from our
plant to you...in Just 3 days! That's
fast. Even our custom service IS
ey fast. Most custom orders are
shipped in 5 to 10 days. Service
this fast means no unnecessary
delay You are guaranteed what you
want — when you want it

catalog complete with &
software/forms Compatibility Guide.
Call Toll Free:

1-800-328-5727, Ext. 516

In Minnesota, 1-800-742-5685

@ DELUXE

7763

A DIVISION OF DELUXE CHECK PRINTERS, INC
62 BYTE - SEPTEMBER 1985
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stance on which to base systems decisions. Even more,
for someone willing to read the text and work the prob-
lems, they offer a path to developing the intuition that is
such a crucial part of system design

Mark Klein (8 Bay Rd., Newmarket, NH 03857) has been involved
with the BYTE Information Exchange (BIX) since its inception. He
is BYTE's contributing editor on communications. His consulting firm,
Channel Computing, specializes in communications technology.

APPLIED PROGRAMMING TECHNIQUES IN C
Reviewed by Phil Hughes

T erry A. Ward's new book on the C language. Applied
Programming Techniques in C. provides examples of real,
useful programs written in C. It does not try to teach you
the C language. The people who might be interested in
this type of text are those with a basic knowledge of C
who want to see some extensive programs written in that
language. Another group is composed of owners of CP/IM
or MS-DOS systems who want to add some UNIX-like utili-
ty programs at little cost.

The first chapter presents basic information on operating
systems and covers selection of a programming language.
Ward limits his discussion of operating systems to Apple
DOS, MS-DOS, and CP/M. | was disappointed to see UNIX
ignored at this point in the book. The conclusion is as
expected—use C—but Ward goes through the paces dis-
cussing APL. FORTRAN, Pascal. PL/I, and. of course,
BASIC. | take exception to several comments about FOR-
TRAN and Pascal. In particular. Ward claims that few new
applications are being written in FORTRAN This may be
the case in the microcomputer world but is certainly not
the case in advanced engineering work.

In the next chapter Ward presents a very condensed
description of C. This description and the remainder of
the book talk about BD Software's version of C (BDS C).
This section is poorly written and has quite a few errors.
For example, the first program will not compile because
there are two statements in the wrong order. The fifth line
consisting of a left brace should be moved up before line
3 to correct this error. Another example is on page 23.
There is no such operator as the Unary Plus. Also. the
descriptions of increment and decrement operators are
misleading. When referring to pointers, these operators
modify the value of the pointer by the size of the datum
pointed to.

Even for the experienced C programmer, these errors
detract from the value of the book; it remains difficult to
separate errors from dialect differences between C and
BDS C.

PROGRAMMING TOOLS

In the remaining chapters, the author presents various pro-

gramming tools. He explains each program and docu-
(continued)



YOU’VE GOT THE BEST PASCAL COMPILER!
NOW — GET THE BEST UTILITY!

~ W UEALACY COCAE AR

i Wi e “Ul"]hhl-

Tired of writing line after line of sol
Then use TURBO SCREEN's Editor to
| . Conede En’d*tﬁg 5

[ 7

* 100 Fields per screen, and up to 80.s'cré-ens in your a'm)'lli:.a'tl.éh:

* One screen or eighty, the size of your program doesn't change.

« 11O field types of: via g '
Real, integer, String, Character, Boolean.

. —Turbo Pascal* - like commands include:

* “Buliet-proof” data entry. —Biock commands for copy, fifl, exchange, erase.
® Create Window-Style overlays or Full-screen pictures in R 3 —Draw lines in any direction with any character.
CPIM*, MS-DOS*, or PC-DOS. et } - —Supports [BM color monitor and graphics characters.
© Supports video attributes for your terminal. And YES, if you ! ~ * FAST—Generates code for 20 screens In about 60 seconds!
have an RGB monitor, you can create screens in COLOR on * DISK UTILITIES built-in:
your IBM PC or true compatibie. —directories
¢ A SINGLE LINE of source code Invoking TURBO SCREEN'S —erase files
‘“‘dispiay” procedure controls: * REQUIRES:
—picture selection —Turbo Pascal any version
—output to screen, printer, or disk —B80x24 or larger video screen
—1/0 field update ° AVDID software “bottieneckst"
pﬂSCOM Start letting TURBO SCREEN™ write your I/O source code today!
COMPUTING ' @ ONLY — Call TOLL-FREE: 1-800-243-1849
23611 Chagrin Blvd., Suite 101 Inside Ohio call 1-216-292-8745 (Lines Open 24 hours, 7 days)

Cleyelgna, Do 4422 Computer System: _____ 8bit ____ 16-bit

Check TURBO SCREEN™ Operating System: ___ CP/M80 ____ PC-DOS

package  $49.95 CP/M86 MS-DOS
MoneyOrder ____ pyys Ship.

(UPS) 5.00 Computer Model: Disk Format:
Visa e

Total $54.95 Name: et
Master Card Address: g
Card # City: State _ L 7D
EXpiBatepr . oot TIPSR e Tetephone: o ! ¥

Obhio residents add 62 % sales tax. Outside U.S.A. add 520.00 U.S. Dealer inquiries Welcome.

*Turbo Pascal is a trademark of Borland International. IBM is a trademark of International Business Machines. MS-DOS is a trademark cf Microsoft. CP/M is a trademark of Digital Research.



TWO NUMBERS YO

Locally or across the
nation, you're only a phone
call away from the best
advice, information, sales
and service for all your
computer needs.

At Micro Mart. A name you
can trust.

We're proud to offer the
widest range of computer
products anywhere. At very
competitive prices. With in-
novative financing options
like the Micro Mart Blue Chip
Credit Card.

When we say a product
is available today, we mean
today. Our Micro-to-Main-
frame inventory system keeps
our products current. And
our customers satisfied. We
deliver quickly because we're
geared to ship hundreds of
products daily to customers
all over the world.

But we don’t stop there.

Micro Mart offers a com-
prehensive range of Tech-
nical Support and Customer
Service after-the-sale. We're
on-site with hundreds of ser-
vice locations nationwide.
And our National Service
Center is one of the fastest
depot services in the USA.

Call Micro Mart today.
You'll meet people who back
up price, availability and
service with performance.
You can count on it.

COMPUTERS

AT&T Color and Mono Systems
instock_______ Start at $1995
COMPUTER SPECIAL OF THE

MONTH Call for details!

NETWORKING/
PROTOCOL
CONVERSION

SNA & BISYNC 3780, 5251.
Mod 11 & 12, 3274, 3278___
PC TURBO 186 by ORCHID,
80186 coprocessor board $599
IRMA Complete line

From $829
PRINTERS &
PLOTTERS

We have thousands in stock.
PRINTER SPECIAL OF THE
MONTH Call for details!
HOUSTON INSTRUMENTS Plotters
and Digitizers instock
DOT MATRIX
EPSON FX85/185 NEW!
EPSON LX80/100, LQ1500____
COMREX 420, Epson
compatible, 400cps___$1695
OKIDATA 192 & 193, ML84,
Pacemark 2410
OKIDATA Color printers,
complete line

We carry a full range of form
handling options.

FLOPPY DISK
DRIVES

TANDON TM 100-2, DD/DS,
360K ___New low, low price!
1/2 HEIGHT Disk Drives from
Shugart, Mitsubishi & TEAC.
PC, XT & AT Compatible $115
SPECIAL! Two 1/2 Height Drives,
“Y” cables & brackets. _$219

HARD DISCS

Micro Mart carries many of
the major brands. If you don’t
see it—ask for it.

PEACHTREE TECHNOLOGIES P-10,
& 20, int. & ext.__From $595
SEAGATE Fast 20 Meg. int.

for AT_____ From $675
PEACHTREE TECHNOLOGIES New
1/2 Height Tape and Winchester
back-up system $1395
SYSGEN 10 & 20 Meg.
wistreamertape_____
___New Models—Call!
SYSGEN Image & Quickfile,
Streamer tape for XTAT______
New Price!
BERNOULLI TECHNOLOGY Hard
Disc Subsystems $2595

CHIPS

TOSHIBA P-351 & 1340

__ New Low Prices!

TEXAS INSTRUMENTS 855

___ From$729
LETTER QUALITY

NEC Spinwriters 2050, 3550,

8850 New Low Prices!

COMREX CRII E, CRIII & CR
v Start at $369

All our chips are tested and
priced for quick sale. Call us!
INTEL 8087, 80287, high
speed coproc.
4K—256K RAMCHIPS
_______ Call for Market Price.
128K Piggy-back chips for
your AT __Call for Market Price.

$125

MULTIFUNCTION
BOARDS

We have a complete line of
Multifunction Boards compati-
ble with the Portable, XT/AT.
THE BOARD SPECIAL OF THE
MONTH______ (Call for details!
SIX PAK 64-384K, multifunc. _
MPII RAMboards for PC’s &
compatibles
1/0 MINNIE 1/O shortboard for
Portable & AT
ADVANTAGE 128K-3Mb, expan-
sion for AT
QUADRAM QUADBOARD,
64-384K, multifunc.___$239
TECMAR CAPTAIN, 0-384K,
multifunc. _$185
TALLTREEJ-RAM I
New Low Price!

GRAPHIC CARDS

PREVIEW Mono Graphics/
Hercules look-alike $269
HERCULES Mono & Color
Graphics cards New Low Prices!
TECMAR Graphics Master, HiRes
Color & Mono supports
Lotus___$449
QUADRAM Quadcolor I & 11
color cards
PARADISE Multi-display or
modular graphics cards
From $199
STB Chauffeur & Colorific___
. 8289 & 189
SIGMA Color 400 for PGS
SR-12 New Low Price!




(404) 449-8089.

SOFTWARE

SOFTWARE SPECIAL OF THE
MONTH. Call for details!
ACCOUNTING

SORCIM/IUS Complete line
including Windows___
From $289/each
SPREADSHEETS &
INTEGRATED PACKAGES
MICROSOFT MultiPlan,
whemplates_____
SORCIM SuperCalc 3, vers.
20_________New Low Price!
ENHANCEMENTS &
UTILITIES
FOX & GELLER Complete line
for dBase II/I1I, Rbase 4000__

NORTON Utilities 3.0___ $69
ROSESOFT ProKey 3.0____$89
CENTRAL POINT SOFTWARE

Copy II PC $35

SOFTSTYLE Set FX + and

Printworks, printer control _
rintout___

SIDEWAYS Inverts
BORLAND SideKick and
SuperKey_____ From $35
LIVING VIDEO TEXT Think
Tank $125

COMPILERS &
LANGUAGE TOOLS

LATTICE C-Compilers___$299

MICROSOFT Complete line__

BORLAND Turbo Pascal, Turbo
Toolbox & more

From $35/each

GRAPHICS & CAD
Micro Mart carries many of
the major CAD packages.
Call if you don't see it listed.

Z-SOFT PC Paintbrush, mouse
graphics $75
DECISION RESOURCES

ChartMaster Latest version___

$239
MICROPRO ChartStar
MICROSOFT Chart ________$169
COMMUNICATICNS
MICROSTUF Crosstalk XVI.
Latest version $99
HAYES Smartcom II______ $85

WORD PROCESSORS

MULTIMATE wipelling checker
& tutorial_____New Low Price!
SAMNA +

MICROSOFT Word. New
version _ New Low Price!
LIFETREE Volkswriter Deluxe
$169

$SI WordPerfect, version
4.0 $269
MICROPRO WordStar Profes-
sional series___New Low Price!
OFFICE & PROJECT
PLANNING
HARVARD Total Project
Manager __$299
SORCIM/IUS Super Project
MICROSOFT Project_____$175
DATA BASE MANAGERS
Call for unadvertised Data

COUNT ON.

Base Manzgers.

MICRORIM 4000 or 5000,
Report Writer & Clout
—__ New Low Price!
WARNER SOFTWARE The Desk
Organizer $145
MICROSTUF Infoscope ___$149

MODEMS

HAYES Smartmodem 300, 1200,
1200B & 2400. We have the

best stock in the USA____Callt
VEN-TEL 1200 Baud Half Card

wiCrosstalk_____ $419
POPCOM Int. & ext. w/voice
& data

AST Reach Modems
—_Special Introductory Price!

MISCELLANEOUS

DYSAN Diskettes at the lowest
priceinthe USA______ Calll
MOUSE SYSTEMS PC Mouse,
optical whoftware_____ $139
MICROSOFT Mouse, bus or
serial mechanical
KEYTRONICS 5151 & 5152

keyboards______ From $149
KENSINGTON MICROWARE
MasterPiece $99

CURTIS Accessories, Pedestals,
cables, etc.

HAYES Mach I & Mach Il
Joysticks $39/$45
QUADRAM Microfazer print
buffer 8-128K____From $129
TRIPPELITE ISOBAR surge pro-
rectors, 4 & 8 plug_From $49
POLAROID Palette $1195
PTI Back-up power supplies__
New Low Prices!

MONITORS AND CRT’S

PGS Max 12 (E) amber, HX12,
HX12 (E), & SR-12
— New Low Prices!
QUADRAM Quadchrome, 690
dotRGB__ $429
AMDEK Color 300, 500, 600,
700,710,725
AMDEK 300A/300G/310A
$129/$119/$165
©1985 Micro Mart, Inc.
Technology Corporate Campus
%159 Campus Drive
Norcross, Georgia 30071

YOUR PERSONAL BLUE CHIP CARD
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Inside Every PC-SHADOW"
Is a Network Solution

Increasingly, companies are taking a bottom-line
approach to purchasing PCs. Everyone seems to wish
that they could purchase an IBM PC with a built-in network
for under $1,000. Effectively, now you can...by combining
the useability of PC-Shadow™ Workstations with the
power of MultiLink Advanced'"

PC-Shadow™..More Than Just a Terminal, It’sa PC-
Workstation. If you know how to use an IBM PC, you
already know how to use our PC-Workstation. Every key
that’s on a PC's keyboard is located in the same place on a
PC-Shadow™

Just like the PC, PC-Shadow™ has an easy-to-read 25
line screen which supports all graphics characters and
attributes that are on the IBM Monochrome Display.

Best of all, when you attach a printer to PC-Shadow's™
auxiliary port, you're able to get complete printouts of
reports and analyses...not just a “‘print screen’’

PC-DOS Networking Power At Your Fingertips. PC-
Shadow™ was designed expressly to work with MultiLink
Advanced™ our software-driven, departmental network-
ing solution. It transforms ONE IBM PC/XT or AT into the
CPU of a multi-user, multi-tasking system.

Up to eight PC-Shadows'" can be connected to a single
computer sharing printers, hard disks, programs, and files.

100% compatibility with LANLink;" our companv-wide
local area network, makes it possible for your PC-
Shadow™ network lo grow with you.

Net More by Spending Less. At $795 per workstation,
PC-Shadows™ represent the most cost-effective network-
ing solution available. For complete details and the dealer
nearest you, call The Software Link TODAY. VISA, MC,
AMEX accepted.

L SHRAUUWSE

N
)" THE SOFTWARE LINK, INC.

Develop_)-e_:l:s of LANLink™ and MultiLink Advanced™

8601 Dunwoody Place, Suite 632, Atlanta, GA 30338
Telex 4996147 SWLINK

CALL: 404/998-0700

THE SOFTWARE LINK, INC./CANADA
400 Esna Park Drive, Suite 18

Toronto (Markham), Ont. L3R 3K2
CALL: 416/477-5480

Dealer Inquiries Invited

LANLink™ MultiLink Advanced™ and PC-Stadow ™
are trademarks ot The Software Link. Inc.
1BM PC, XT, AT & PC-DOS are trademarks ot BM Corp.
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ments the functions within programs. The first programs
are simple utilities such as ones that handle word count-
ing and file comparison.

When | started reading the section on text compression,
I thought we were going to get into a meaty program. As
Ward suggests, if you want a real text-compression pro-
gram, you should get it from a CP/M users group. He then
goes on with a set of programs to replace spaces with
tabs and vice versa.

More than 100 pages are dedicated to a text editor,
written by Ed Ream, called ed2. | have used a derivative
of this editor and found it to be fast and reliable. But to
avoid typing more than 50 pages of source code, you can
either purchase it for almost nothing from the C Users’
Group (POB 97. McPherson, KS 67460, (316) 241-1065) or
buy the fancy. updated version called RED (for a
reasonable price of $95) directly from Edward K. Ream
at 1850 Summit Ave., Madison, W1 53705, (608) 231-2952

Other areas Ward covers include text formatting,
telecommunications, sorting, and the Othello game. My
biggest negative comment on the listings is that each pro-
gram is written in the style of the author of the program.
For example, some listings use the brace matching con-
ventions of Kernighan and Ritchie, while others use the
matching indentation styles more common in newer C
books. Ward could have used these differences to his ad-
vantage by discussing the issue of style, but instead he
ignored them. | expect this inconsistency will confuse the
beginner.

The appendixes are extensive and provide sources for
books. periodicals, C compilers, and public-domain soft-
ware. There is even a cross-reference for articles written
about C.

Ward offers notes on converting programs to and from
BDS C. Unfortunately, some of them are wrong. For ex-
ample, he claims that BDS C supports multiline comments
and standard C does not support multiline comments. |
suspect he confused this with nested comments. | can
assure you that at least the C compilers that have a
traceable parentage to Bell Laboratories support multiline
comments,

Applied Programming Techniques in C is a disappointment.
The appendixes that show sources of software and articles
are the best part. It looks like Ward did a lot of research
but then ran into a deadline and couldn't get the rest of
the book together. For the newcomer to C who wants to
look at some code, Ward presents a lot of it. There are
things to be learned from the book. For the person who
wants to get some tools up and running on a CP/M or MS-
DOS system, | suggest they purchase the software from
the sources of public-domain programs listed in the
appendixes.

Phil Hughes (clo Specialized Systems Consultants, POB 55549,
Seattle. WA 98155) is a computer scientist who has worked with
UNIX and C for more than five years.

(continued)
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More
Saving Pro

Space Saver Arm (Adjusts

Medium Tilt & Turn (11" x

PC Printer Stand (Fits all p

Computer Accessories

LinTek Computer Accessories

Monitor Mover (Adjusts 4 ways)

Dust Cover/Copy Holder (for IBM-PC)
Keyboard Drawer (25" x 15%" x 3'%")

Large Tilt & Turn (14" x 14" x 2'%")

System Floor Stand (For IBM-PC)
* * * SEND FOR FREE CATALOG * * *
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Space
ducts From

3ways) ...........
10" X 2%") oo

rinters)

23.95
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welcome.

P.O. Box 8056, Grand Rapids, M| 49508 (616) 241-4040

diskettes are the'
lt?lilis:xr;te in quality flexible
recording media for
flexible disk drives. They
are certified to be 100%
error free on-trac\g and
between tracks. Dlske:tte:sll
are tested on-track as we
as between tracks for
missing pulse, extra pglse,'
and modulation. 'Quahty is
built into each diskette
from the inside out. The
ultra smooth disc surfgce
is burnished on both su_ies
1o promote longer medxad
life, longer head and loa
pad life, as well as better

Simply

COMPUTER SYSTEMS

rding and playback
r;::ecroforngmce. And to help
introduce you 10 the
Dysan quality standafd
we're running a specxal’ on
their diskette product hn.e.
PLUS! If you call, wnite,
or utilize read;r service 1{\1
response to this ad—we
send you our full-range
catalog of computer sup-
plies with Special Offers
good for further savings
on Dysan diskettes and
many other quality
products. Dysan. The
Finest Quality Diskettes

Available.

#1 in Service and Reliability.
1050 E. Maple Rd.
Troy, MI 48083
Phone (313) 589-3440
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= THE TOP OF THE LINE [BM COMPATIBLE
SUMMER SPECIALS

PC/XT

FEATURES:

* Affordably priced PC/XTAT Computer

o Runs PC, MS-DOS, CPM/86

« Of course, this versatile computer runs Flight
simulator, Lotus 1-2-3, Symphony,
Framework, Peachtree. D base I} & III, PC
Paint, Auto C.A.D.. and tons of software

» We have a demo system available for your
testing.

COMPUTER SYSTEMS

NOYA AT Eatry Model . .$269%
NOVA AT 640K mother board, Intel #8028 CPU
{Opuion 8MHZ). 185W PS. Teac 1.2MB floppy

dr., DTC hard disk/fioppy controiler.

NOVA AT Enhance Model $3995
NOVA AT IMB mother board, Intel #80286 CPU {Option
SMHZ). 195W power supply, Teac 1.2MB fioppy dr.. 20MB
hard disk, 2 Serial/1 parallel card, keyboard

NOWA PC Bare Bone $695
64K mother board, case.
130W power supply, fNoppy
controller, keyboard.

NOWA PC 256R $1295
256K mother board, case. 130W
power supply, 2% ht. drive, 6 pack
compatible multifunction, color
graphic card, 4-drive controller card

NOVA XT 256K . $18%
256K mother board, case. 130W power
supply, 2% ht, dnve, 6 pack compatible
multifunction card, 10MB hard disk
DTC H.D. controller color graphic, 4-dr
controller

UPGRADE KIT for PC to XT

Internai, Teac 10MB H.D.+DTC controller. .$595 NOVA external, 10MB, 20MB, 10MB Tape

Internal, Microscience 20MB+DTC controller $695 back up system from 5850
Internal, Irwin 10MB Tape back up with cartndge NOVA external case with S0W power supply
and cable, free installation $595 for H.D. & tape backup 817

High quality XT 130W power supply $130
DISK DRIVE and MONITOR and ACCESSORIES

NOVA Series Add On Board Teac 558 '4 ht. 360KB foppy drive $105
NOVA bare board w/installation manual $79 Microscience 10MB. 20MB (Lowest price)
NOVA 6-function board w/64K (AST 6 pack Miniscribe or Teac 10MB hard disk $420

compatible) $185 Keytronics compatible #5151 keyboard $130
Mono-graphic card (Hercules compatible) . ... $170 Hitec keyboard (made m U.S.A.) $130
Floppy controller with cable $90 Amdek 310A amber monitor $i47
High quallty XT 130W power supply $130 Amdek color IV (720x240, $385

DEALER INQUIRIES WELCOME. — NOVA PCXT KITS AVAILABLE
COMPUTRADE COMPANY (in Koll Commercial Center)
780 Trimble Road, Suite 605, San Jose, CA 95131
Tel. (408) 946-2442, Telex: 171605
Hours: Mon-Fri 9:00 a.m.-6:00 p.m.

" TURBO-MEGA-BOARD |

Complete Single Board 80186 Computer

/O Expansion
Port

Centronics

SASI

Batery  iard Disk

Backed
Real Time

Serial Ports
50-38.4K
Baud

32K EPROM

5% and 8"
Floppy Disk

Inteaon 80186—10MHz (no wait states)

256K RAM 2 DMA Channels and 3 Counter Timers

Expandable to 1 MB

25% faster and double the RAM capacity of other
80186 boards make the Turbo-Mega-board the

best value in single board computers at $695. Fully
assembled and tested, the Turbo-Mega-Board runs
Turbo-DOS, CP/M-86 and MS-DOS. The advanced
hardware and firmware features allow easy integration
of a complete and powerful single or multi-user system.

For more details call: €. CA:ﬂnT
t,f Limited

957-R Industrial Road

San Carlos, California 94070
Telex: 756224 CARINT RWC

| (415) 595-4333
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DIAGRAMMING TECHNIQUES FOR ANALYSTS
AND PROGRAMMERS
Reviewed by Bonnie L. Walker

D iagramming Techniques for Analysts and Programmers is
written not only for the people mentioned in the title
but also for data-processing (DP) executives to help
prepare them for the latest revolution in the industry:
computer-aided systems analysis (CASA) and computer-
aided programming {CAP).

When several people work on a system or program. a
formal diagramming technique is essential so they can
exchange ideas, make components fit together, and main-
tain the system. Diagramming standards. according to
authors James Martin and Carma McClure, are even more
important today because the job of systems analysts and
programmers is evolving from paper and pencil to CAP
techniques. While diagramming on a computer screen
speeds up the process considerably, it also enforces stan-
dards. automates documentation, permits cross-checking.
and facilitates revision.

A REVOLUTION

DP installations should be prepared for the CASA/CAP
revolution. This requires identifying a diagramming
approach that can be integrated with fourth-generation
computer languages to generate code. The approach
should communicate easily with end users as well as DP
professionals. To this purpose. the authors review many
techniques, including decomposition. dependency. and
data-flow diagrams; three species of functional decom-
position; structure and Nassi-Schneiderman charts; struc-
tured English and pseudocode; decision trees and deci-
sion tables; and compound data accesses.

Diagramming Techniques is not for beginners; it is for pro-
fessionals with an understanding of standard flowcharting
symbols and techniques as well as structured program-
ming concepts. Martin and McClure review in depth the
diagramming techniques in common use. describe them
tutorially, and set them into perspective. Numerous illustra-
tions are included. The authors compare techniques,
pointing out the applications of each and the similarities
and differences among them. They describe an integrated
approach that they say is necessary for the most effec-
tive computer-aided design. There is very little specific in-
formation on fourth-generation (CASA/CAP) software that
is available on the market today, which I found
disappointing.

Structured programming and a standard diagramming
technique in an organization seem obviously beneficial
to anyone who has worked on system design. A major dif-
ficulty | had with the book was the lengthy and often
repetitious reasoning with which the authors try to con-
vince the reader how important it is to adopt a standard

- procedure for diagramming. it seems obvious to me that

a systems analyst or programmer would be convinced by
(continued)



Feel right at home with the stock market.

Now you can use your personal computer and
modem to help make investment decisions with
confidence. Right in your own home.

Dow Jones News/Retrieval® is the surprisingly
affordable, online financial news resource with ex-
clusive electronic access to The Wall Street Journal.
The combination of News/Retrieval and Daw Jones™
Software makes personal investment decisions
easier by giving you a clear, organized picture of
the facts.

Use News/Retrieval to check on your stocks or
read up on companies and industries that interest
you. Get tomorrow’s business news today—90
seconds after it appears on the Dow Jones News
Service® (the broadtape). See what impact govern-
ment or world news is having on the marketplace.

Measure stock performance—past and present—with
Dow Jones Quotes. And to round out the picture,
review economic and eamnings forecasts or SEC,
Memill Lynch and Standard & Poor’s reports. It’s all
here in one place.

Then use Dow Jones Software to display trends,
organize your portfolio and give you the entire picture
in clear graphics.

After you've checked your investments, the whole
family can use News/Retrieval to get hot sports news,
shop at home, look up articles in the encyclopedia
and much, much more.

For more information on how Dow Jones
News/Retrieval can help you feel at home with the

stock market, call 800-345-8500 Ext. 144*.

Dow Jones News/Retrieval & Software

s

Keeping you a step ahead.

*Alaska, Hawail and foreign, call 1-215789-2008 Ext. 144.

=~y

© 1985 Dow Jones & Company, Inc. All rights reserved. DowbnesNews/Relrie\alaMDvaomsNtwsSewimmreg‘stemirfvi:emﬂ(sofDowbnes&Company, Inc.
w Dow Jones is a trademark of Dow Jones & Comgamy, inc.
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ALL SALES SUBJECT TO THE TERMS OF OUR 90 DAY LIMITED WARRANTY. FREE COPY UPON REQUEST.

64K S100 STATIC RAM |
139

NEW!
LOW POWER!
150 NS ADD $10

BLANK PC BOARD
WITH DOCUMENTATION

= M0

reaTures: PRICE CUT! |

$49.95
SUPPORT ICs + CAPS  * Uses new 2K x 8 (TMM 2016 or HM 6116) RAMSs.
$17.50 » Fully supports IEEE 636 24 BIT Extended
‘ Addressing.
« 64K draws only approximately 500 MA.
FULL SOCKET SET *« 200 NS RAMs are standard. (TOSHIBA makes
$14.50 TMM 20163 as fast as 100 NS. FOR YOUR HIGH

SPEED APPLICATIONS.)

SUPPORTS PHANTOM (BOTH LOWER 32K
AND ENTIRE BOARD).

2716 EPROMs may be installed in any of top 48K. l
Any of the top 8K (EQ00 H AND ABOVE) may
be disabled to provide windows to eliminate
any possible confiicts with your system monitor. |
disk controller, etc.

Pertect for smalil systems since BOTH RAM and
EPROM may co-exist on the same board.

BOARD may be partially populated as 56K.

FULLY SUPPORTS THE
NEW IEEE 696 5100
STANDARD
(AS PROPOSED)

FOR 56K KIT $125
ASSEMBLED AND N
TESTED ADD §50 .
—

256K S-100 SOLID STATE DISK SIMULATOR!
WE CALL THIS BOARD THE “LIGHT-SPEED-100" BECAUSE IT OFFERS
AN ASTOUNDING INCREASE IN YOUR COMPUTER'S PERFORMANCE
WHEN COMPARED TO A MECHANICAL FLOPPY DISK DRIVE.

PRICE CUT! Elseont

s

.

256K on board, using + 5V 64K
DRAMS.
Uses new intel 8203-1 LS1 Memory
&t Controller
Requires only 4 Dip Switch
1y Selectable 1/0 Ports.
Runs on B8O or Z80 S100 machines.
Up to 8 LS-100 boards can be run
. together tor 2 Meg. of On Line Solid l
] State Disk Storage.

Provisions tor Battery back-up. ‘
+ Software to mate the LS-100 to your
CP/M* 2.2 DOS is supplied.
The LS-100 provides an Increase in I
speed of up to 7 to 10 times on Disk |
Intensive Software.
Compare our price! You could pay
up 10 3 times as much for simllar

o e

#LS-100 |
(ADD $50 FOR A&T) ]

.

.

Y

4
.

BLANK PCB 1
(WITH CP/M"® 2.2
PATCHES AND INSTALL
PROGRAM ON DISKETTE)

56995

(8203-1 INTEL $29.95)

.

(FULL 256K KIT)

THE NEW ZRT-80
CRT TERMINAL BOARD!

A LOW COST Z-80 BASED SINGLE BOARD THAT ONLY NEEDS AN l
ASCII KEYBOARD, POWER SUPPLY. AND VIDEO MONITOR TO MAKE A
COMPLETE CRT TERMINAL. USE AS A COMPUTER CONSOLE, OR |
WITH A MODEM FOR USE WITHANY OF THE PHONE-LINE COMPUTER
SERVICES. = |
FEATURES:
« Uses a Z80A and 6845 CRT
Controller tor powvertul video
capabilities
RS5232 at 16 BAUD Rates trom 75
to 19,200.
24 x 80 standard format (60 Hz).
Optional formals from 24 x 80
(50 Hz) to 64 lines x 96 characters
(60 Mz).
Higher denslity formats require up to
3 additional 2K x 8 6116 RAMS.
Uses N.S. INS 8250 BAUD Rate
Gen. and USART combo IC.
3 Terminal Emuiation Modes which
are Dip Switch selectable. These
Include the LSI-ADM3A. the Heath
H-19, and the Beehlve.
Composite or Split Video.
Any polarity of video or sync.
inverse Video Capability
Small Size: 6.5 x 9 Inches.
Upper & lower case with descenders.
7 x 9 Character Malrlx.
« Requires Par. ASCIl keyboard

.

3

.

.

.

.

(COMPLETE KIT, 2K VIDEO RAM)

BLANK PCB WITH 2716
CHAR. ROM. 2732 MON. ROM

54995

t e s o e

FOR 8 IN.
SOURCE DISK SOURCE DISKETTE - ADD $10
{CP/M COMPATIBLE) <
ADD $10 SET OF 2 CRYSTALS - ADD 5—7_.50

Digital Research Computers

P.0. BOX 461565 « GARLAND, TEXAS 75046 - (214) 225-2309

Call or write for a free catalog on Z-80 or 6809 Single Board
Computers, SS-50 Boards, and other S$-100 products.

TERMS: Add $3.00 postage. We pay balance. Orders under $15 add 75¢ handling. No
C.0.D. We accept Visa and MasterCard. Texas Res. add 5-1/8% Tax. Foreign orders
(except Canada) add 20% P & H. Orders over $50 add 85¢ for insurance.
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personal experience. | think, however, that much of the
text is too technical for the majority of end users or for
any DP managers who have not been involved in systems
analysis or programming, It has been my experience that
the latter is common because many managers who have
become involved in DP operations do not have formal DP
backgrounds. Also, there are probably many people in the
business (like me) who became involved in systems anal-
ysis and programming without a history of flowcharting
and DP courses. For me, the text required careful atten-
tion to follow the tutorials relating to each technique.

DOES IT HELP?

I approached Diagramming Techniques with this question: Can
it assist an individual or group with a design background
to actually use one of the methodologies? This approach
led me to try the action-diagramming method (one the
authors highly recommend) for a complex project involv-
ing the design of a computer-managed instructional
system for a large training project. Before selecting a
method, | thoroughly analyzed the type of system we were
developing. We needed a method that could lead to com-
puter-generated code, one that could depict a highly com-
plex system, and perhaps most of all. a technique that
could communicate this system to managers and end
users with little or no programming or computer exper-
ience. We also needed a methodology that could be
quickly understood by other programmers.

The authors point out that some diagramming tech-
niques are good for presenting the “overview" of program
structure, while others are good for describing the
“detailed” program logic. The low level (details) should
be a natural extension of the high level (overview); action
diagrams achieve this. My team found that the instructions
in the text were sufficiently clear to adopt this methodol-
ogy. Action diagrams were quick and easy to draw. It
helped greatly that they could be linked to a database.
Although our experience with action diagrams has been
brief, we are satisfied with both the technique and the in-
struction provided by Martin and McClure.

The topics addressed in Diagramming Techniques are com-
plex. A quick read-through is not sufficient to get any
benefit. The book is not intended as a general introduc-
tion to the field, despite the lengthy introductory chapters
that cover a rationale for selecting a standard method of
diagramming. Because of the depth of detail. this text is
also not very good for presenting an overview of each of
the techniques discussed. What this book is most useful
for is presenting a complex analysis of the methods com-
monly used in the field and helping the serious systems
analyst or programmer prepare for the CASA/CAP
revolution.

Bonnie L. Walker {4101 Woodhaven Lane, Bowie. MD 20715) is
a systems analyst/programmer and a consultant in telecommunica-
tions and computer-based training.

(continued)
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The future. . . a little soor.er than you expacted™

The Panasonic Exec. Partrer. What ma<es t en execu-
tive? The 7.16 Mhz 8086-2 microprocessor for high-speed
processing. So you can do more in less time.

What makes it your partnar? Like all anbitious achievers
the Panasonic Exec. Partner ges along with others Namely,
IBM hardware and software.

You't also accomplish more with the new high-resolution
plasma display. It lasts four times longer, ofers clearer defini-
tion and is easier to read than an ordinary sc-een

The Exec. Partner's buil-in dual mode priner will help

IBMis the registered trademark of International Buziness Machines Inc

Panasonic
: Exec. Partner
=
.i'-‘fi
e
" -

ACHIEVE THE POWER
AND SPEED OF TOMORROW'S
TECHNOLOGY. TODAY.

INTRODUCING
THE EXEC. PARTNER™FROM
PANASONIC?

you makz a good impression. From silent, draft-quality mode
to correspcndence quality.

The 236K internal meory has built-in expandability to
640K. Sc the Exec. Partne- will run the most sophisticated
data bas2 management programs. And its expansion slot
allows ycu to fulfil the needs of specific applications like
telecommunications and Lazal Area Networks.

Tomomow's technalogy Panasonic

for today's executives. "h2
new Panasonic Exec. Partrer. Industrial Company

For the lccation of your necrest dealer, call 1-800-PIC-8086.



THE WORLD’S LARGEST COMPUTER MAIL ORDER FIRM

TELEX 970 380 3980
(CALL MAIL: 12060 SW Garden Place, Portland, OR 97223 )
o) FOR YOUR APPLE

COMPUTERS BUSINESS SOFTWARE UTILITIES SOFTWARE

DATA TRANS, Fontrix
DOW JONES, Market Manager

379§ 222 TVIOMEGA, 5 mog Bernouil Box tMac $1595 $1595 | Marker Anayzer o Microssopeitea:

Mac Spell+ $ 998 62
CSD, MacLlon

»w
(%]
“«
P
o«
~
W
o

LIST  CONROY LIST CONROY
PRICE PRICE PRICE PRICE
o . EPSON, Graphics Dump $ 158 7
U lle, lic, Mac IN STOCK, CALL | ALS, \:ordpovk ‘E:NSl Hdi;ndlers. szlil-) i 80: :g FUNK, Sideways s 608 37
| ) Handler Pak (Word/List/Spel 170 HAYES, Terminal Prog. for Smartmodem § 99 § 65
AESTS. Chatenger or Pyramid, en. & 30 & 33 FLOPPY DISK DRIVES [FRSSryrms $ 250 § 215( MICROSOFT, Full Line IN STOCK CALL
ASSIMILATION, Turbo Touch 129§ 89 : LIST CONROY | ASHTON-TATE, dBase Il (Req CP/MB0) § 495 $ 289 [ OMEGA, Locksmith s108 73
BLUECHIP Milltéﬂa'vo Barron, Tycoon, e § 60 § _37 MICRO-SCI, A2 Disk Drive, 143K $ 269 $ 159| BPY, AR, AP, PR or INV, each $ 395 $ 240 | PENGUIN, Complete Graphics System Il 80 § 49
CENTRAL ’POINT C;pr Il Mac s 40§ 24 A2 Controlier Card $ 100 § 60| BRODERBUND, Print Shop $ 508 29 Graphics Maglcian $ 608 40
CONROY-LA POINTE, Oiskettes SEE BELOw | Half Height Drive for Il +/lle $269 S 159]  prnt Shop & Retill s 65§ 39| QUALITY, Bag of Tricks $ 408 29
CONTINENTAL, Homé Accountant S 100 § 65 Halt Height Drive for lic $ 299§ 169 Bank St. Writer or Speller, ea s 708 45 UNITED SWI, ASCIl Express-ProDOS § 130 § 82
CREATIVE SOLUTIONS. MacForhLovel 15 149 § 95| TEAC, TAO0 Hal i 163K, Duact 8 28 8 13| Bank Si. Combo (Witer & Spaler) $ 140 $ 85 UTILICO, Essential Data Duplicator Il s 80 $ 49
CREIGHTON, Home Pak or Mac Office,ea § 39 § 26 L Controller 256 yAS2m $95§ 60

s

s

$

349 § 219| BEAGLE BROS., Full Line IN STOCK CALL
DOW JONES, Market Manager Plus 159 BRODERBUND,'Pdn( Shop § 508 29

29 3 152 | QUARK, GC10 for llcMla/lIIMAC 51995 $1095 | HOWARD SOFT, Tax Preperer B9
165 CONTINENTAL, Home Accountant § 75 § 43

HUMAN EDGE, Saies or Mgmt Edge, ea. § 250
LIVING VIDEOTEXT, Think Tank $ 145

EXPERTELLIGENCE, ExperLogo
FIRST BYTE, Smooth Talker

$
s :
$ -
. $ 89| KOALA, Full Line IN STOCK CALL
FORETHOUGHT, Fact Finder $150 8 95 d s .
HABA, Ext. Disk Drive, 400K $ 550 § 335| APPLE, Mouse for llo s 150 CALL | MECA, Managing Your Money $1% 8 "‘;5 :BCN"‘O%?“:TBZKF'“% Lo YN ez : ;;
HAYDEN, Sargon (It S 30§ 31| APPLIED ENGINEERING, Ram Works, 64K § 179 § 139 | MEGAHAUS, Megaworks $1258 79 gtk "’" & "“;’8( +/lle) R s e
HIPPOPOTAMUS, Hippo C, Level | § 150 § 89| C€CS, 7711 or 7710-A Interface, ea.  § 115§ 95 MICRO PRO, WordStar (req. CPM) § 350 § 189 Fo a'sl ense (licle 128K) ORet e
HUMAN EDGE, Mind Prober S 508 29| CPSEASTSIDE,Wild Card Il (copier, +/6) § 140 § 79| WordStar w/ Starcard $ 495 § 265 sc::;?)snoucu YrroT Aot | 35
INFOCOM, Hhchhiker's Guide S 408 25| COMX,16KRAMCard(ll+),1yrtidwty s 119 § 39| WordStar Professional, 4 Pak 4958 265 SO Lol S 0% 12
KOALA, Mac Vision $ 400 $ 229 | HAYES, Mach I, lll Joysticks (Il +/lle) CALL| MailMerge, SpellStar, or Starindex,ea § 99 § 54 Y“ vﬁPéroonaI Net Worth € B80S 50
LIVING VIDEOTEXT, Think Tank  § 145 $ 83 | KENSINGTON, System Saver Fan InfoStar and StarCard Combo  § 595 § 205 | ¢ FO Lo e ord o 7008 Vah
LOTUS, Jazz § 595 § 395 | KEY TRONIC, KB200 Keyboard (+) § 298 § MICROSOFT, Mult-Plan (Ap DOS) $ 95§ 62| giMoN & SCHUSTER, Typing Tutor Il § 50 § 33
MANHATTAN, ReadySetGo § 125 § 69| KOALA, Muppet Keys $ 80§ QUARK, Word Juggler & Lexicheck (lie/lic) § 189 § 129 i
MEGAHAUS, Megatorm $ 205 $ 189 | Touch Tablet wiMicro lllustrator (+/g) $ 130 $ PLUS: BARRONS, CBS, DAVIDSON, EDU-WARE,
, Meg (+/e) SENSIBLE, Sensible Speller $1258 79
MICROSOFT, Business Pak $ 595 § 395 | KRAFT, Joystick (11l + /lle) 50§ SIERRA/ON-LINE, Screen Writer Il § 130 § 79 HARCOURT, LEARNING CO., TERRAPIN
I 5395 § 259 | MICRO-SCL 80 Col Card + 64K RAM Card (le) § 179 § SOFTWARE PUBL. PFGFile or Wrie, cach § 125 § 79
Multiplan, Word, or Flle, each $ 195 § 125! MICROSOFT, Premium Softcard (ile) § 395 § PFS:Graph R o h . s1258 79
MILES, Mac the Knife, v. 1 s 398 25| 280 Soficard 1l, 64K §425S L SI2PN O P, 194G
3 . PFS:Access $ 70 $ 43| BLUECHIP, Millionaire or Barron, ea. §
MONOGRAM, Dollars & Sense $150 § 89| ORANGE MICRO, Bufersd Grappler Plus. 1€ $ 209 § : .
NOVATION, Smartcal Plus Modem wiSottware $ 499 § 349 | 16K BuMter Board for Grappler Plus § 99 § SPRINGBOARD, Newsroom § 50§ 32| DATASOFT, Aztec or Zaxxon, each § 40 § 27
ODESTA, Helix $395 S 249 | Hot Link, S-P cable for lic $ 708 STONEWARE, DB Master, v. 4+ § 350 § 225 | ELECTRON. ARTS, Sky Fox8athers.ea $ 40 § 29
PROVUE, Overvue $ 295 : 185 | TITAN, Accelerator lle $319 S ::JAFVOI::E(;‘D'A 523:-::'; ‘:: (gr"ﬁssla 2 jg : gg
SIMON & SCHUSTER, Typing Tutor Il § 60 § 37| 128K RAM Card (1l+) $329 8 3 i M
SOFTW. PUBL., PFS: File & Report Combo $ 175 § 105 | TRACKHOUSE, Numeric Key Pad (ie) § 100 § UTILITIES SOFTWARE _ by s 608 37
SOFTWARE ARTS, T/K Solver $ 249 § 159 | VIDEO 7, V Color 7 RGB Card $150 § PENGUIN, Transylvania $ ¥s 24
STATE OF THE ART, Elsctronc Checkbook S 80 § 50|V Color llc €130 8 BEAGLE, GPLE or Alpha Plot, ea s SPECTRUM HOLOBYTE, Gato s 40§ 25
STONEWARE, DB Master $195 $ 125 V Color fle $250 $ Pronto DOS, Disk Quick, Ap. Mech or10.Siver,ea § 30 § 19 SPINNAKER, Fyll Lln_e IN STOCK CALL
TELOS, File Vision $ 195 § 115 VIDEX, UttraTerm (Il +/lle) $299 § Full line IN STOCK CALL | SUB LOGIC, Flight Simulator Il $ 508 30
VIDEX, MacCalendar < 8§ 49| VideoTerm 80 Col. Card (+/le) S 279 § 175| BORLAND, Turbo Pascal {req. CP/M)S 70 § 33| PLUS: BRODERBUND, DATAMOST, MUSE,
WARNER, Desk Organizer $149 S 99| WICO, Smaricard (spec. /il +/lle) $ 198 $ 159 | CENTRAL POINT Copy Il Plus (bit copier) $ 408 23 SIR-TECH
DISKETTES MODEMS PRINTERS PRINTER INTERFACES
* CONROY-LAPOINTE™ DISKETTES + LIST  CONROY DOT MATRIX: .o; conror AND BUFFERS
We guarantee these lop quality products with our name. ANCHOR, Signalman Mark XIl $ 399 § 259 P 1‘1 ¢ T CONROY
'S YEAR LIMITED WARRANTY. HAYES, 2400 External Modem s 899 CALL 2: (‘SE' ;"xsec’w oS- STOOK $6995 CGASI(.)I? PLF:'SCE e
106a SS/SD, (Apple, etc) 35 Trk, WFLP BOX § 12 gmmmode"m L — e : P S ‘o‘fg‘:: Eile cpSNLO iMsog I CALT
e eI Y s et ,mafé,gem?,' 18 1 % 195| LO1500 — 200 cps DQUE7 cps LO $1295 CALL | ARBO, IBM-PC to Para Printer Cable § 3 § 26
e T "‘B“:‘P W) 42)Tvk WELPEOX § 15| Micromodem lie wiSmartcom (AP) § 199 § HEWLETT-PACKARD, Laserjet 3495 CALL | ASSIMILATION, Macto Epson ConnUF § 89 § 69
100 8. DS/DD, (IBM HIP) 40 Tk ¢ 119| Transet 1000 — 128K §399 § Thinkjet — 150 cps Inkjet $ 495 CALL | Daisywheel Connection $ 998 79
NOVATION, Apple Cat Il 300 Baud (AP) § 389 § OKIDATA, Okimate 20 ~ Color, Hi Res § 268 $ 208 | EPSON, Parallel Interface for LQ1500 § 100 $ 79
1000 6a DSIOD, (1BM, HIP) 40 Trk ¢ 0. || WatTTOR, Acple Sac A0 B AT S & 182 — 120 cps/80 col $299 § 239| Serial intertace Board $130 5 110
(e R0, A4, . T U $ 251 Smantat Pius wisofware oy $is & 192 — 160 cps/B0 colipara. $ 439 § 349 | OKIDATA, Plug nPlay, Tractors, Okigraph  CALL
o2 At (MAC SHIE) ACCESS 1:2.3 12008 Modam e+ Crosstalk (BM) § 595 § 93 — 160 cps/136 colipara $ 799 § 589 | ORANGE MICRO, Grappler Plus for Apple § 145 § 89
100 0. SS/0D, 31" (MAC, HP) .22 ] 2410 Pacemark — 350 cpsipara. 52695 $1949 |  Serial Grappler $119§ 79
CONROY-LAPOINTE™ IBM PRE-FORMATTED | PROMETHEUS, 1200 Standalone Modom $ 495§ S o £
NROY- g ProModem 1300 wisoftware (MAC) $ 540 § PANASONIC, P1090 — 80 cpsfi0”  § 349 $ 249 |  Buffered Grappler Plus, 16K $209 S 159
10 ea. DS/DD, 40 Trk WIFLIP BOX $ 190 b oModem 1200A (AP) cas9 § P1092 — 180 cps/10” §$ 599 § 459 Hot Link, S-P cable for lic s 708 44
100 0a, DS/OD, 40 Trk $ 1481 o Modem 12008 {1BM) €309 § QUADRAM, Quadjet—Inkjet Color 895 § 395  Grappler C $1198 75
1000 va, DS/DD, 40 Trk $ 959 STAR MICRO, SG10 - 120 cos DO cos NLQ § 209 $ 249 | QUADRAM, Microfazers, Ful Line IN STOCK CALL
VENTEL, PC Halicard (IBM) $ 549 §
SINGLE-SIDED, DOUBLE DENSITY SG15 — 120 cps DQ, 30 cps NLO, 16K § 499 § 419 Microfazers 8K, P-P, wicopy $ 189 § 139
ST CONROY SD10 — 160 cps DQ, 40 cps NLQ § 449 § 379| SMT, Apple Il IFF & Cable $ 89§ 39
€DC, 10 ea, SS/DD, 40 Trk (Apple, etc) 3 45§ 19 [ am = SD15 — 160 cps DQ, 40 cos NLQ, 16K § 539 § 509 | STAR MICRO, Mac/Star Interface ~ § 100 § 89
DYSAN, 10 ea, SS/OD, (Apple, etc) § 40 § 27 C‘;lﬁ:‘go%°'3’§3,?,w§,‘;7,;‘gg7§‘:m§ = SR10 — 200 cps DQ, 50 cps NLO § 649 § 549 ’
MAXELL, 10 ea, SS/DD, MD1 (Appie) $ 47 § 19 Color 600 — Hi Res/RGB/Audio  § 599 SR15 — 200 cps DQ, 50 cps NLQ, 16K § 799 § 679
VERBATIM, 10 ea, SS/OD, MDSISO. (App) S 42 § 19| 3004 — 127 AmberiComp $ 199 TEXAS INSTRUMENTS, 855 — 150cps § 995 § 795 ACCESSORIES
DOUBLE-SIDED, DOUBLE DENSITY 300G, 12" Green/Comp $ 179 TOSHIBA, 351 — 268 cps $1895 §1369
€OC, 10ea, DS/OD, 40 Trk(IBM, H/P) $ 59 § 23| 3104, 12" Amber (IBM) $ 230 LETTER-QUALITY: EORTISD Fe . e
DYSAN, 10 oa, DS/DD, (IBM, H/P) § 69 § 35| PRINCETON, HX-12 — Hi Res/RGB § 795 JUKI, 6300 — 40cps/para. s995 5 695 “F = ; ‘“g‘“dl- oAl eCo 9": 0 : gs
MAXELL, 10 ea, DS/DD, MD2 (IBM) § 65 § 26| HX-126 — Hi Res/RGBItor IBM-EGA § 785 6400 — 18 cps/para/3 piich sso0 s 39| Emeraid. b oule K oot e e
VERBATIM, 10 ea, DS/DD, MD34 (IBM)$ 75 $ 24|  SR-12 — Hi Res/RGB $ 799 Sheet Feeder for 6300 (single)  § 275 $ 225 s: Y;“ = "sgu‘-‘s(sﬁme, . < e s a6
314" MICRO DISKETTES MAX-12 — Amber (IBM) § 249 PANASONIC, P3151 — 22 cps/i5v” § 699 § 429 | (oaPP e =2t o s 458 29
QUADRAM, Amberchfome, 12° $ 250 TOSHIBA, Prop. spacing & hi-res graphics: O
MAXELL, 10 ea. SS/DD (MAC, H/P) § 55§ 35 _ Lime, 6 outlets/cord $ 708 45
ZENITH, ZVM122 — 12" Amber $ 159 1351 — 192 cps DQ & 100 cps LQ $1895 $1369 .
MEMOREX, 10 ea. SS/OD (MAC, H/P} S 60 § 33 g Orange, 6 outlets/cord/filter $100 $ 60
ZVM123 — 12" Green $1498 85 1340 — 144 cps DQ & 54 cps LO § 799 § 619
VERBATIM, 10 ea, SS/DD (MAC, HIP)§ 65 § 32 g Peach, 3 outletaiwailffilter $ 808 39
ZVM124 & ZVM 135 20-30% OFF Bi-direction Tractor Feed $ 195 8§ 175
HIGH DENSITY DISKETTES FOR IBM-AT INNOVATIVE, Datacase 50 (disk holder) $ 15§ 10
MAXELL, 10 ea. DS/HD (IBM-AT) 8 758 49 PLOTTERS: KENSINGTON, Printer Stand s %8 17
MEMOREX, 10 ea. DS/HD (IBM-AT) § 84 § 49 [ ARBO, IBM-PC to Modem Cable 3 EPSON, 4 Pen Plotter § 599 CALL | NETWORX, Wiretree, 4 outlet. wiiit & surge 70 § 39
ASTAR, RF Modulator for T.V. {Apple) § s HEWLETT-PACKARD, 8 Pen Plotter 53900 CALL Wiretree Plus, 6 outlets/filterlsurge § 100 $ 69
* GENERIK DISKETTES « y AeRe PRINTER SUPPLIES: PROD TECH INTL, Uninterruptable Power Supply
Top quaity o lavsls Y COMPUCABLE, Mackayes Sraroden Cabie & 32§ 2 200 Watts, PC200 for (BMPC  § 359 § 269
90 day "No hassie, money back guarantee.” CURTIS, Monitor Extension Cable (IBM) $ S CONROY LAPOINTE, Colred Paper Pack (250 § 13 8 8 00 W * XT300 for (BM-XT $4%9 § 379
100 ea. SS/SD, 35 Track (Apple, etc) $ B80{ 3.9’ Keyboard Extens. Cable (IBM) § 40 § PAPER: White, Colored, Laser Cut, etc. mwa"(“' reoo °:BM o CALL
100 ea, DS/DD, 40 Track, (IBM, HIP) $ 95| RCA, Monitor Cable $ 15§ 9| RIBBONS, DAISYWHEELS CALL AL orPet e,
ptreeRDTALASTELSS | WAIL TO: 12060 SW Garden Piace. Portland, OR §7223  Inciude telsphone number. Check
CO%RO;— ; ORDERI N G IN FO & TERM : your figures for Shipping, Insurance and Handling (SIH). Al items usually in stock. NO C.0.D.
LAPOINTE Il NAME Cashiers checks, money orders, Fortune 1000 checks and checks honored Personal and other company checks —allow 20 days to clear Prices reflect

CREDIT CARD 3% cash & Conroy-LaPointe Credh Card discount, so ADD 3% 1 above prioes for VIS MastarCardmerican Express. Your cards NOT charged tl e ship 200 SH CHARGES:
Send me a Conroy-LaPointe ——

ADDRESS USS, Mainland, 3% (85 minimum) for standard UPS ground; UPS Biue, 6% ($10 minj; for US. Postal APO or FPO or Alaska, 6% (10 min). Canada and US. Terrflories, 12%

c':d L '”“ﬁ';m '°,T - I (§15 min). Foreign ordrs except Canada. 18% ($25 min). Monftors by Postal of to foreign countries. 30% (850 min). Orders received with insufficient SiH will be held for baiance
@ ga‘.,::'c,.éﬁ:m e o2 TE 2% dus. Afl prices. availabilty and specifications subject to errors or change without notice, so call o vertly. All goods are new, include warrarty and are guararteed 10 work Oue to
comenience $400 WAIL TO: 12060 SW Garden Place, Portand, OR 97223 || OUr 10w prices and our assurance that you will get new, unused products—ALL SALES ARE FINAL. We do not guarantes compatibility. Cail before retumig? é;oods for repaif or
Minimum il purchase ‘CREDIT DEPT. (503) 6541232 I replacement ORDER DESK HOURS —5AM to 6PM PDT, Monday through Friday, Saturday % 10 4, EconoRANT, Fastrak®, and Generik® are trademarks of ComX Corporation.




Inquiry 88 for Apple. Inquiry 89 for IBM Peripherals. Inquiry 90 for all otheys.

€1984 by Conroy-LaPointe. Inc. Al Rights Reserved

LOW PRICES TO PROFESSIONALS WHO KNOW WHAT THEY WANT AND KNOW HOW TO USE IT!

(TO ORDER, CALL (800) 547-1289 )
FOR YOUR 12%-PC, XT, AT or JR

COMPUTER SYSTEMS OTHER HARDWARE 256K
LIST CONRCY
S I O F — Call for Details — MAYNARD, (Cont'd) R ;“5%5 ;R{Sls CHIP KIT
— — Fk Cont, Card (accepls 3 modules) S
AITING 256K 1 H:g!pbusinllf-' ha/(»d(ulectml moce )5 495 : agg $49
s Serial Port Module $ 95 h
W 3 - o S e r
M » Mouse (for
Serial Mouse $195 § 135
ALL ORDERS ARE NOW Disk Drives [= - MOUSE SYSTEMS, PC Mouse & Paint § 2;0 : ;gg cn?gl&n
PARADISE, Moduiar Graphics Card § 395
SH[PPED 2nd DAY AIR by CDC d ““‘“‘“-( Parallel or Serial Port, ea. $ 958 65
VIA 9 Day 256K Module w/clock $195 § 150 $1 0
Limited Warranty PERSYST, PC/Mono Board, wipara § 250 $ 195 8
By Us PC/Color Graphics Board § 244 : :75 10 or more — §
QUADRAM, Quadbvard, no RAM, t0 384K § 295 § 195
PA8 Computers Quadboard 64K,to 384K, S/PICC/G § 395 § 239 128K
55{,,”,0 ard 25%? pgname cALL | Quadboard 256K, to 384K, S/PICC § 675 § 263 CHIP KIT
Quadboard, 384K (full), S/PICCIG  § 795 § 295
2 HARDWAR Quadboard i, 0o RAM, 10 256K § 205 § 215 $75
O Quadboard If, 84K, 1o 256K, 25/CC § 395 § 265 CALL FOR
LIST cowRoy| Quadboard Il, 286K, 2S/CC $ 595 S 395| G each, 4128 chips QUANTITY
G h d PRAICE PRICE | Quad 512 + 64K wiserial port § 325 § 245|  Plggyback for AT PRICES
O aneadq . . . AST, SixPak Plus, 64K $395 5 258 | Quadcolor I, boerd, 4 colors §$295 § 195
TAKE THE CR EDIT SixPak Plus, 256K, S/PICC+SW § 595 § 295 |  Upgrade Quadcslor | to Il kit $275°§ 199 90 Day Warranty by us
SixPak Plus, 384K, S/PICC+S/W $ 395 $ 329| Quadvue, board: Mono, SIPICC  § 345 §
Preview™ Graphics Card w/ipara, 64K § 399 § 299 Quad 3278 $1195 DISK DRIVES &
- \ Advantage™ Multif. Bd. for AT, 128K § 595 § 445| Quadnet VI $1995 TAPE BACKUP
A 110 Plus Il, S/PICC $215$ 169 Quadnet IX $2295
( A ™) )‘ 110 Plus Il, SIPICCIG $ 265§ 225| Quadlink $ 495 &
Port Kits - ser, para, or game, ea. § 50 § 35 Quadsprint $645 8§ 4
%‘m COMX, 130 Watt Power Supply $179 § ga TALLTREE, J RAM || Board $ 219 : 162 CDC, 360K DS/DD DISK DRIVE
\ HAUPPAGE (HCW), 8087 Chip $ 175§ 125 TECMAR, Maestro 128K 10 3MB, SPlor AT § 589 § 41 e
!‘l‘- 8087 Math Pak (Chip & softw)  § 295 § 235| TG PRODUCTS, Joystick $ 30§ 22| |mwas0dm warnty § \‘j.}
] HAYES, Mach Il Joystick $ 45§ 29| TITAN, 128K PC Accelerator $ 795 § 595 Mg
\ Mach 11l (PC ot Jr) $ 55§ 35| WICO, Smartboard Keyboard s 400 $ 273| | Full Helght $109
o HERCULES, Color Card wipara. S 245 § | eight 89
\ Free Sales (800 f‘-—-ﬂg' Mono Graphics Card $ 499 S * + FORYOURPC-JR « » Half Heig $ e
National TOI 7222~ KENSINGTON, Masterpiece™ $140 8 95[ KEY TRONIC, KB5151 Jr. Keyboard § 255 $ 179
b =nii KEY TRONIC, KB5151, Std. Keybcard § 255 $ 179  Numeric Keypad $100$ 77| COC, Internal 20 meg kit for AT $1695 $1195
Get Your KB 5153 Keyboard w/Touch Tab ~ § 400 $ 325 | KOALA, Touch Tablet for Jr. $1258 7S nlwarm‘;:) 30 meTg kit vgy :T iu;gg :12’3
KOALA, Speed Key Software $ 100 § 63| MICROSOFT, Booster 126K w/Mouse $ 295 $ 195 | IRWIN, 10 meg Tape Backup
CONROY'LAPOIN TE Speed Key System (Tab w/ softw) § 200 § 115 | MOUSE SYSTEMS, Mouse w/software $ 195 $ 125 | KAMERMAN, Internal 10 meg kit $6895 S 649
CREDIT CARD Koala Pad w/PC Design $ 150 $ 85| QUADRAM, Expansion Chassis $ 695 § 54D External 10 meg kit w/power $1285 § 949
MAYNARD, SAND STAR SERIES Memory Expansion Board 128K § 275 $ 215 |  MF-10/10, H Disk, tape back, cont, power $2695 $2095
Call for an application & detalls Full Line IN STOCK CALL | RACORE, Expanson Chassis $ 675 § 443 | MICRO SCIENCE, 10 meg wicontroller § 795 $ 575
PP
Muttifunction (6) Card $ 89S 79 128K Expansion Board $275 § 1 20 meg wicontroller $1095 $ 735
(503) 684-1232 Memory Card no RAM $ 199 § 139 | TECMAR, Jr. Captam $ 395 § 295 | TALLGRASS, 24 meg disk, 60 meg lape, inl. $3495 $2695
SOFTWARE FOR YOUR IBM-PC, XT, AT or JR
BUSINESS BUSINESS BUSINESS UTILITIES

LiST  CONRQY LST  CONROY LIST  CONROY
PRICE PRICE PRICE PRICE SOFTWARE PUBL. PFS:Report PRICE PRICE
ANALYTICA, Reflex $ 495 § 315| MICROPRO, WordStar (PC) $35 § 189 PFS:Write, Flle or Graph, each  § 140 MICROSTUF, Crosstaik XVI (PC or Jr) § 195 $ 109
ASHTON-TATE, Framework $ 695 $ 359 WordStar (Jr) $ 195 $ 109 PFS:Plan or Acsess, each | MOUSE SYS{T;MS, PC Paint § 98§ 69

dBase Il $ 695 $ 389| wordStar 2000 (copiable) $ 495 § 265 p g;g:mogv e :ggggghwgwi (14 prgms) v 3.0 2 :gg : ;g

dBase Il, (req. PC-DOS & 128K)  § 495 § 279|  WordStar 2000 Plus (copiable) $ 595 § 295 IM, SuperCalc » Prokey
ATI, PC DOS 2.1 Training $ 408 26| wordStar Professional, 4 Pak § 495 $ 265 | SPRINGBOARD, Newsroom WESTERN UNION, Easy LinkMaitMngr § 95 § 59
BPI, General Acctg. AR, AP, or PR, ea. § 595 § 365 MailMerge, SpeliStar or Starindex, ea. § 99 § 54 | THORN EMI. Perfect Pak (4 (Wrhe/SpekThesaunus) § 139
BRODERBUND, Bank St. Writer PCore) $ 80 § 49 | nfoStar Pius (+ Starburst) $ 595 5 315 UNISON, Print Master d &

CDEX, Advanced Training for Lotus 1-23$ 70 $ 45|  Gorrect Star $ 145 § 77| WARNER, Desk Organizer (PC or Jr) § 99
CONTINENTAL, Uttrafile $195 S 115 MICRORIM, RiBase Series 5000 § 695 § 369 L XANARO, Ability $ 495 BPI, Personal Accounting $ 98
0 CONTINENTAL, Homae Accountant(Jr} S 75 § 45

Tax Advantage $ 708 4 Upgrade 4000 to 5000 $ 2458 135 UT".'T'ES . {

Property Management $ 495 $ 295 R:Base 4000 § 495 § 255 Home Accountant Pius (PC) $1508 90
DATA TRANS., Fontrix S1558 98| plaoce clout §249 5 129 | BORLAND, Sidekick $ 5§ DOW JONES, Home Budget $19§ 92

Font Packs, each $ 208 12 b 8 Turbo Pascal or Super Keys, ea. § 70 § ELECTRONIC ARTS, Get Organized § 95 $ 75

Extended Report Writer $150 5 85 rbo Pascal w8087 or BCD, ea. § 110 § MONOGRAM, Dollars & Sense wiforecast § 180 § 99
DOW JONES, Market Manager Plus § 249 § 159 | \\~onener e s s 32| Turbo Pascal w808 C s
Analyzer or Market Microscope § 349 § 219 | MICROSOFT, Soe 50 Turbo Pascal w/087 & BCD $125 8 SCARBOROUGH, MasterType (PCorJr) S 40 § 25

S xaL Analyz64/0r, Markel pe Multiplan (PC or J $195 § 125 ;

Spread Sheet Link $ 249 § 159 ultipian (PC or Jr) Toolbox or Turtio Graphics, ea S 558 Your Personal Net Worth $100$ 63
FOX & GELLER, Quickcode [Il § 205 § 185| Chartor Project, each $250 8 1591  Tyrbo Tutor $ 35S 19| SIMON & SCHUSTER, Typing Tutor Il S 50 § 33
HARVARD, Total Project Manager ~ § 495 § 275  Word $ 3758 235 CENTRAL POINT, Copy i FC s 408 2
HOWARDSOFT, Tax Preparer 85  $ 295 § 195 | MOSAIC, Twin $ ';5 $ ;5 gfmx, Fa;tuk .GRAMED-sk&spoorer s ‘g ]

HOMAN FOGE, Mind Prabar PCor 1) 80 8 20 | PEACHTREE, bacs n Sasce & 366 3 209]  Gem Dosp - $ 58
Sales Edge or Management Edge,ea. $ 250 $ 159 e Pak’Gl?liRI?\Pa c3 S o CPiM-B6~ (PCATT) $100 & &4| BLUECHIP, Milionarre, Baron, Tycoon.0a § 60 § 38
Negotiation Edge §2058 185 eac ( ) CAL
QUE, Usi| $ 18$ 14| DR LOGO-86 (CP/M-86) $150 $ 9| BRODERBUND, Large Inventory In Stock &
1BM, Topview $395 S 365 + Using 1-2-3 (book) 3 - TS, Cagel o CALL
FUNK SOFTWARE, Sideways $ 60 $ 37| ELECTRONIC ARTS, Large Inventory In Stock
INFOCOM, Cornerstone $ 495 § 319| 1-2-3 for Business (book) § 178 13 3 HAYDEN, Sargon lll (Ch: 508 34
IMS{, PC Paintbrush $1398 &5 EN, Sargon Il (Chess) s
KENSINGTON, Easy Link Mail Manager § 95 § 59| Using Symphony (book) $ 205 15 LIFEROAT, Lattios C $ 500 § 289 | INFOCOM, Hitchhikers Guide or Zorkl,ea § 40 § 25
LIFETREE, Volkswriter Deluxe $ 205 § 159 | SAMNA, Word Plus §$6958 349 o E o 31008 8| Zork Nl or lll, each 5 458 29
LIVING VIDEOTEXT, Think Tank ~ § 195§ 95| Word Il $550 8 279 \\ ~ROSOFT, Macro Assembler § 150 § %9 | MICROSOFT, Flight Smulator (PCorJr}$ 50 § 33
LOTUS, 1-2-3 $ 495 $ 309 | SATELLITE, WordPerfect (PC) $ 4955 209 | Tgyi1c compiler or C Compiler, ea § 395 § 289 | ORIGIN, Ultima it (PC or Jr) s 608 39

Symphony § 695§ 449 WordPerfect (Jr) $ 698 391 gsingss BASIC Compiler $ 450 $ 295 | SIERRA/ON-LINE, Utimafl(PCorJr}$ 60§ 40
MDBS, Knowledgeman $ 500 $ 275| SOFTW. ARTS, Spotiight $1508 95)  COBOL Compilar § 700 $ 4L9| SPECTRUM HOLOBYTE, Gato $ 408 25
MECA, Managing Your Money (PC) § 199 § 105 T/K Solver (specity DOS) $399 $ 269 FORTRAN Compiler $ 350 $ 299! SPINNAKER, Presdent's Chowe, Amazon

Managing Your Money Cartridge (Jr) $ 199 $ 179 | SOFTWARE GROUP, Enable $ 695 $ 385 PASCAL Compiler $300 8 189 Fahrenhert, Rendezvous, Dragon, each § 40 § 25

/
CASH-n-CARRY COMPUTER STORES, INC. e OUR REFERENCES: == CALL Foraign &
Retall Sales only. Store prices may vary. We h 5 P 1 \ J
SAN FRANCISCO — 550 Washington Street (at Momgomery, = e slnc: 1935: aiﬁ?nptlgfrgg;ff:.:gf 137’5';?1?1‘;: TR (800) 547-1289 |resdents cou
S&Psgi:"e'é:esm:‘ms':& 'gxi?'(“""sfggg;;%"w'y 480; take computer mail order since 1980. Banks: 1st Inter- | CONROY- In Oregon: (800) 451-5151| (503) 620-9877
2 - of t4om state Bank, (503) 643-4678. We belong to the
PORTLAND, DREGON — At Park 217 Tigard at Intersection [Eirw B Al Chamber of o s Sl IR <) | LAAUNTEl | QUESTIONS |ORDER DESK HOURS
2l ’.:.!fﬁww;szpy mNmbCATIO(NI 1?|05 g Way N.E 885818 pMarketing Association; call Dun and Beadstreet (503) 620-9878 |Mon-Fr 6am to 6pm (PDT)
T A o s Dl ueiay N (2] i you are a subscriber. Recipient of OREGON 200 4 - 5.0 P o7, | Salurday 10am to 4pm (POT)
CALL (206) 641-4736. K . BUSINESS MAGAZINE's 1984 Enterprise Award NO SALES TAX Weekdays Only |(8 am here is 3 am in New York)




Call Kustom’s hotline for
hard facts about hard disks.

Selecting a microcomputer
backup system is a confusing
chore. Pitfalls are numerous. There
are more systems on the market
today than a porcupine has quills.
And, for sure you don’'t want to get
stuck with yesterday's technology.

That's why Kustom has estab-
lished the “Sunflower Hard Disk
Hotline.” This toli-free link will put
you in touch with backup experts.
People who know all backup sys-
tems — hard disk, floppy disk and
tape. People who will provide all
the information you need to make
an intelligent investment decision.

Once you have all the facts,
you'll choose a Sunflower
removable, hard disk system,
the technology of today. Tech-
nology backed by Kustom’s 20
years of electronics innovation.
Units are available for imme-
diate shipment, iow as
$1,895 direct from us to you.

Call us today. Talk backup
with people who know backup.
You’'ll get no hard-sell pitch.
we'll simply present the facts,
then you decide.

Sunfiower Hard Disk
Hotline 1-800-445-DISK. In
Kansas call 1-913-492-1400.

74 BYTE - SEPTEMBER 1985

For backup that won't
back down, hard disk is
the only choice.

L

BENEFITS OF INVESTING
IN SUNFLOWER.

e A complete removable, hard disk system — con-
troller boards, interface cables and power supply
are included. One free removable media also
included. ¢ Compatible with IBM PC and other
major microcomputers. PC-DOS and MS-DOS com-
patible. ® On-line, rapid access. Automatic boot
fromdisk. e Limitlesscapacity. All models upgrad-
able. e Fast, accurate, easy to install and use.
e Available units include 10Mb removable; 10 Mb
fixed/5Mb removable, 20/10, 30/10; 10/10 both
removable and 30/30 both fixed. ® One yearwar-
ranty. ® Modular design makes servicing easy.
Overnight shipment of replacement modules guar-
anteed. e All systems completely formatted and
tested before shipment. ® Ongoing system sup-
port via “Sunflower Hard Disk Hotline.”

When you buy Kustom, you invest in quality.
KUSTOM

ELECTRONICS

INC.

8320 Nieman Road
Lenexa, KS 66214
(913) 492-1400

Tetex WUD(0)437437

Inquiry 210



BOOK REVIEWS

INTRODUCTION TO COMPUTER ENGINEERING
Reviewed by Brian Edginton

n the preface to Introduction to Computer Engineering. Franco

P. Preparata describes his book as a “first course text:
The book is much more involved than that. Practicing
engineers and advanced students could find it helpful for
study and review. Used by a competent instructor, it could
serve as a good introduction. even though at times its
speed and intensity are overpowering.

Each of the book's three parts has distinctly different
goals. The first is an overview of information processing.
taking the reader from the representation of information
through several number bases and base conversions. This
presentation requires more mathematical background
than most first-year students would normally possess.

Early in the text Preparata introduces binary-coded
decimal (BCD) codes. the Gray code. and parity<heck
codes. Though he mentions error-correction schemes at
this point. he never elaborates upon them. The rest of the
first part introduces a computer model called the
Simplistic Educational Computer (SEC). A description of
this machine’s logical and functional organization is fol-
lowed by its basic instruction set and examples of how
a microprocessor is programmed for problem solving in
assembly or mnemonic-type language. Some readers
might consider this approach to be a rather rapid immer-
sion into the complex realm of computer science; without
adequate mathematical background or experience with
computers, it might well be.

The author provides well-designed problems to explore
the concepts he discusses and to encourage thinking
about logical solutions using the machine language of the
SEC.

BOOLEAN ALGEBRA
The second part of the book is dedicated to one of the
subsets of Boolean algebra, switching algebra, and its
application to hardware and circuit design. This section
is well presented and requires little or no knowledge of
algebra. Preparata begins by defining the two values in
Boolean math. | and 0, and logically develops the prin-
ciples and rules used to define logic equations. These
eguations are used to develop combinatianal networks.
groups of gates and switches that make up the basis of
computer systems. All the truth tables in this chapter are
presented in both standard conventions, allowing the
reader to see the same rules in two different lights.

Next Preparata covers analysis and design of combina-
tional networks. If the material he has presented previously
has not been understood. the rest may be incompre-
hensible. Although the text is developed well and takes
a logical approach to teaching a complicated subject, it
is not for the lightweight.

Again in this section the author seems to have forgot-
ten that his purpose was to write an introductory text. The

(continued)
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COMPUTERBANC

BANC @Aﬁ

Back te schooll Purchase 2 or more of any separate item
ond get 5% off reqular piice. Call for complete pricing.

8M PC AT 18M PC
. $4895 Monitor/2 dr 'BN; ‘frcTc"x"if’;;b'e
20MB Hard Drive 1959 $1599
1 951,&'3 ggm Monitor/@ dr 9 dr. 256K
Monitor PAATSER IBM PC 20M8B Monitor, SER/PAR
s g:‘:ﬁo 10 meg 20 meg Quantity :IRSRKD S
489/475 619/599 110
DRIVES DRIVES
18M SOFTWARE JC 1215 Composite Color w/oudio . £15.00
PRINCETON GRAPHICS HX-12 469.00
SORCIM SUPERCALC Il 233,00 SR 625.00
LOTYS 193 CALL  MAX12 | 179.00
SYMPHONY . CALL  TAXAN 121/122 149.00
€NABLE 399.90 490 (RRGB) 439.00
ASHTON TATE Fromework 399.90 415 (RGE 489.00
dBASEII 289.80  PANASONIC DT-S101 Color 179.00
JIBASEIl . 399.40  DT-HI03 10" High Res RGB 499.00
MULTIMATE 269.80 DT = DI300OD 13" AGB Color 279.00
MICROSOFT Multlplon :‘:3‘:3 DT-M140 14 * AGB Color 39.00
Word 9 4
pme(( :so..g PRINTERS
& GELLER Quickcode 39.0
ascl PRO Comm Softwore 99.00 BROTHEAHR-10 CALL
In-House Accountant 99.90 HAI5 343.00
Word Perfect 28500 HA-25 499.00
MICROPRO WordStar 24900 HA-35 699.00
WordStor 2000 £85.90 £09410 %n .00
SAMNA WORD I 27990 Jwinwrkter 15.00
ALSO HAYDEN, MONOGAAN, BFL, €PSON LX-80 F/T CALL
mcuoconmhnouron AND' ;i-?&: 35&‘:2
MANY MANY MORE B o
1BM HARDWARE OKIDATA ML 182P 227.00
MLI9! 373.00
ASY Six Pack Plus 64K 25980 MLIO3P . 535.00
MegaPlus § . 26980 PANASONIC 1091 229.00
HEACULES Mono Grophks 316.00 TOSHIBA 1340 575.00
Color Card 59.90 STAR MIRONICS SG-10 229.00
ORCHID Turbo 186 659.90  CITiZEN CALL
Pc Net Storte}raizl'(‘ o uc’ﬁ:; N€C 2050 CALL
Blossom oh- unction
QUADRAM Quadboard O-K - 219.90 RPPLE PRODUCTS
TECHMAR Captain 64K 199.90 >
ST8 Rio plus 64K 5 Function 189.90 ::szlg I(’P?Gl ke Ao E:tt
Rio Grande 3 function for AT 28990 pMicAO SCIAQ Drive lle 169.00
Graphix + Il 21090 ¢ grive 169.00
High Res 400 36990 appLe Compoatible Drive - 119.00
oo ponggrophks NEW 23390  REMINGTON RAND MAC DAIVE 289.00
BEANOULLI 20ME . _.¢AL HABA Mocdrive CALL
IRWIN 20 M8 Tope Bockup CALL  MAC Compatible 3% drive 279.00
IRUWIN 10M8 Tape Backup . . . . .499.90 BEANOULLI SMB MAC drive cauL
AODYNE QOMeg,W oV L MACINTOSHHorddrive CALL
TRNDON T™100-2 105.00 MACINTOSH Softwore Jozz CALL
TEAC 558 9900 MICROSOFT Macenhancer 189.00
1BM 1 2M8B FLOPPY .cmt  Softcardll R },‘glgg
MOUSE svsmss M%seabl,s, . 169.00 MU"' FQ'O" 2/2 ac LS
ALSO — PEASYST, PARADISE .
s ﬂS(II PRESS (communications) . . 69.00
TECHMAR, TITAN AND OTHERS THE DESK ORGANIZER (Moc) :3%
M APPLE MOUSEN . .
st HAYESMach lll Joystick 39.00
ANCHOR Mork X 109.00 SYSTEM SAVER Fon 69.00
Mark XII 23990 VIDEO 7 V-color 7 105.00
Volksmodem 1200 (S yr u.umlq) 16993 V-colorllc . . 105.00
Lightning 24 . CALL  Mousestick (Mac) 446.00
8V % 379.90 Tiean Accelerator £229.00
19008 345.90 VIDEX Ultraterm 179.00
2400 ) ... 699.80 APRICOAN (Lfetime Warranty)
PROMETHEUS Promodem 1200 . 293.80  Super Serial Imager .79.00
Promodem1200A . . 289.90 Seriol Interfoce 59.00
Promodem Mac Pac Kit . 329.80 Grophis Interfoce 69.00
20 olumn/OKdK ::Agg
xtend It 64 !
HONITORS Apricordlle . . .............. 59.00
AMDEX 300 12990  Ule SUPPORT THESE FINE SYSTEMS:
300A . 145.20 AppLE, 18BM, COMPRO, ITT,
310A HLRes Amber 169.90 AND MANY MORE
N€C 1201 HI Res Green 105.20
1260 Green . . . .75.00

TELEX #550757/ ANSWER BACK—COMPUTERBANK UD

=
- 2D

Orders Only

800/332-BANC

OUTSIDE CALIFORNIA

COMPUTERBANC

16783 Beach Bivd., Huntington Beach, CA 92647
714/841-6160

Cash prices incicoted. Al products ore I foctor, secled pockages. We

uorontee of kams for 30 doys.

Withn this penod. defective Merchondse returts 1ust be accomponied by RMA number. Al other returns uM

be wb;oct t0 o 10% restocung Fee. Far pr
Lobel; 35.
Prices sub;«l 0 chonge wAhout notke.

epoid orders. there wil be o 3% shipping chorge
0 mawmum: o orders outide U SR. at 15% shipping. Cabtornia residents odd 6% soles tox.

: 5% tor UPS Bive

©Copyright 1985 COMPUTERBANC. All Aights Aeserved
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TOTALCONTROL
with LMI FORTH"

I

|
|

For Programming Professionals:

an expanding family of
‘compatible, high-performance, |
'Forth-83 Standard compilers

for microcomputers |
| |

' For Development:

Interactive Forth-83 Interpreter/Compilers 1
| ® 16-bit and 32-bit implementations
e Full screen editor and assembler {
¢ Uses standard operating system files
¢ 400 page manual written in ptain Engtish
¢ Options include software floating point, arithmetic
coprocessor support, symbolic debugger, native code
| compilers, and graphics support

For Applications: Forth-83 Metacompiler

¢ Unique table-driven muiti-pass Forth compiler

¢ Compiles compact ROMable or disk-based applications

| ® [Excellent error handling

e Produces headertess code, compiles from intermediate
states, and performs conditional compilation

e Cross-compites to 8080, Z-80, 8086, 68000, and 6502

¢ No license fee or royalty for compited applications '

‘ Support Services for registered users:
|  Technical Assistance Hotline

e Periodic newsletters and low-cost updates
¢ Bulletin Board System

l

Call or write for detalled product information '
and prices. Consulting and Educational Services
avallable by special arrangement. l

' i Laboratory Microsystems Incorporated

Post Office Box 10430, Marina del Rey, CA 90295
Phone credit card orders to: (213) 306-7412

Overseas Distributors.
Germany: Forth-Systeme Angelika Flesch, D-7820 Titisee-Neustadt
UK: System Science Ltd., London EC1A 9JX
France: Micro-Sigma S.A.R.L., 75008 Paris
Japan: Southern Pacific Ltd., Yokohama 220
Australia: Wave-onic Associates, 6107 Wilson, W.A.
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BOOK REVIEWS

science of designing combinational and sequential net-
works is difficult to cover in 200 pages. The information
is presented tersely and, if the reader lacks substantial
background in networks, can be hard to comprehend.

The next part concerns itself with minimization tech-
niques, the reduction of Boolean equations to their
simplest of forms, and Karnaugh mapping and a tabular
technique (Quine-McCluskey). These are principles needed
in circuit design, but they require more than a chapter to
be fully understood and used efficiently. Although the
information is not very simple, it is accurate.

The balance of this section develops the basic building
blocks of networks and designing with modules. Preparata
discusses sequential networks, constructions that require
action in preceding sections to cause a predefined chain
of events to take place. These are the real techniques
necessary in the decision-making circuits that make up
present-day computers. Preparata does a very good job
of covering this subject matter.

SYSTEM PLAN

The third and last part of the book describes how to put
together all of the information and circuit types that have
been described previously. Here is where the reader builds
his own SEC and learns how to write programs for it. |
like the idea of using a model for learning because it allows
me to grasp the concept of microprocessors or computers
without the bias or commercial influence of using existing
products. However, the problem with this teaching method
is the same as writing a trilogy: All the parts have to be
consistent and well developed or they lose credibility. The
author has succeeded. In fact, this section is where the
book excels as an introduction to computer engineering.
Although Preparata here has a tendency to overwhelm
the reader with mathematics at first. he soon settles into
a comfortable description and analysis of a processing
system. The programming language is expanded. and the
processor (SEC) is developed to the point of actual im-
plementation, with the registers and memory map being
explained and documented as well as most real products.

This part contains one of the most straightforward and
simple explanations of adders and look-ahead systems
that | have come across. The author explains how an
arithmetic-logic unit is designed and how it functions. He
then develops the CPU and demonstrates its use of
register transfers and memory.

The SEC's architecture is a good example of current pro-
cessor technology. It can serve as a good basis for learn-
ing and using the microprocessors available on the market
today as well as those we will see in the future.

Introduction to Computer Engineering is well written and well
documented. but it is not suited for an introductory course.
It would serve better at a second-year level or as a review
for people already working in the engineering field. B

Brian Edginton (551 Ramona Ave., Salt Lake City. UT 84105} is
a consultant specializing in multiuser business systems.



100% 1BM Compatible

256K RAM

® 2.DS 0D 360K Disk Drives

®  Serial & Pasailel Ports

® Choice 20 MHz Amber or Green Monitor
®  Pearl Database Free w/System

@ Lotus 123 only $250 w/System

. 475

$1

Ask about

Free Softwars y

320K RAM

Pearl Database w/System

Wil data |
. | systems

¥ __ More than IBM Compatible |
@  ® 2-0S DD 360K Disk Orrves

®
® Amber 20 MHz Monitor - 3
®

152-¢ $1,850

Increase the Power of your P.C.

More than IBM Compatible
20 Mg Hard Disk System

® 320 RAM
® 360K Orive (ds/dd) @ Serial/Parailel
® 20 Mg Winchestes
Hard Disk

We will put the 20Mg hard disk drive (system
compatible} in for your at no additional cost. Ask

about free softw are package $2 1 5 9 SJ

® Green 12" Monitor

® (otus 123 Ony
$250 w/System

ORDERING INFORMATION: Order by check. Mastercard or VISA. Parsonal chacks take 15 doys
o dear, no wadng on centrfied checks or money orders Add 3% shpping end handking on all orders
{mmemum $2.00) Med, APO/FPO. Ai mey raquws addiionsl charges. PA residents add 6% seles tar, MA
rosidents add 5%. Al mema subject to ovadabity. Pricas subiect to chenges. Addftionsl discounts vallable to
qualified sducetionsl insthutiom. Requests for bid on vohume requivements swvited

COMPUTERS

Inquiry 5

Use our TOLL FREE Order Line Mon-Fri 9am-6pm EST

800-822-1211

Amaray Disk Library

Media Mate 8.95

flip N File/25 18.50

fAip N File/50 22.95
N J/

In PA: 218-822-7727

F N 4 N\ 4 N (M o N A \ a N\
POWER PACK | POWER PACK I/ POWER PACK 111 i s Sumeiiey HARD DISKS
i If you currently have 3 IBM or 10 Mg Add-in 629
Comp. PC's. package includes: 3
Quadram (384K) . 325. Quadram (384K)  469. Quadram (384K) . 710. o P e ol 20 Mg Add.in 795
or or or One - Master Board (far server) 53 Mg AT Kit Call
AST Six Pack AST Six Pack AST Six Pack EWD 2s(m Baa'%s [(J?D; 'm fﬂmo-) 33 Mg 1,550
e - i
(384K . 414 (384K) . .. ... . 595 (384K). ... .. .. 839. k) g
Includes: Double DOS Includes: Double DOS Includes: Double DOS Special $2.169 TEAC
) Volksmodem 1200 Hayes 12008 MOdeU Optional - Novelle Oper. Sys. S1,199 DS DD Disk Drive C'”J
- J J L N y, \.
( 0 PACK IV ) ( R (" L (/’ana up to Nﬁn:nr/(ing\ (" ADO-ON BOARDS )
If you currently have 1 J8M or
POWER PACK | POWER PACK v POWER PACK VI Comp. PC, package inciudes Q-VM@ Hercules
. PC Net Software
Color Monitor RGB Monitor (Zenith 133) 20 Mg Hand Disk Drive Plus O el s | F ) (AT PARADISE,
L?M%CU"‘WS“) Plus Color Card {Quadram) Controller Card Two - IBM Clone 2/256K
us Color Card (Paradise Monochrome Monitor, Keyboard, R
Plus Cable ( ) Plus Cable 745. and two 280K Drives MODEMS
— 785 gne 20 u:g Hard Disk Aaa-slns _— DHayes  Mncron
pecia . .
k- ) \ \_ Optional - Novelle Oper. Sys. §1.199 J CEXEENECEEINE C’”J
RAM Riot - 4/64 - $9.00/Set 4/256 $42.90/Set
e ) N [ TR W ™ )
AMDEK ; 2 ; i o
Macintosh Software '.M %" x 11" Keen Edge ... 29
300 G'""/A'“,'”’ 129/149 Typing Tutor Il 40 dBaselll 458 With I8M 9w ul ”"‘ Standard . ... 2
300 Color/Audo. 259 Muttplan, 129 = e by Cable and Software disk 14%" x 11" Standarg .3
310 Amber 18M-Plug 169 MacVegas Coll N 5 to change type size & style 20 Ib - other weights avaiable
Color 500 Composite/RGB 389 J g:sa;:'s o/ Graen /P g’,; 2700 shests per case
Color B0 Hi-Res(840x240) . . - 439 \_ RLEFS Wite/Fie/Graph/Planl, . . Galf 1090 80 eps 219 \_ y
Color 700 Hi-Res(720x240) . . 499 1091 120 cps 299
Color 710 Long Phosphor. . . . 579 Specify computer
K T C.moH
usi ZVM 122/123 Amb. Gen. 89 RIO W R e
Hi Res. Metal Cabinet ZVM 124 1BM Amber 149 DS/DD AS LOW AS OKIDATA Pk 6810 L
1-9 79 ZVM 131 Color. 299 ot
owriter 15509 469
10-19 70 VM 133 RGB 429 ﬂ 1.52 82, 83, 84, 92, 93, 162, 2350, Son of Stanwriter AP 459
20 up 68 ZVM 135 RGB/Color 459 2410 Hot Dot Matrix : 459
Large Quantity Call ZVM 136 RGB/Color 629 maXE". N 1.67 Okimate-20 Call F10-40P Starwriter 899
B8MC MEMOREX U*""aiz (§;°"“Y £84 or 199 F10-55 Printmaster 1,049
9191 Color 199 . 1.42 tari
® TAOAN o / \. y,
Nobody Beats our
115/118 12" Gm,Amb.Mono 99 : 3
121 Groon TTL. 139 Price on Disks! EPSON N
122 Amber TTL 149 Apple Software g - d s CABLES
210 Color RGB 239 Sideways Call A 80 J;_);:O o G al Parallel Cabie (38 pin/36 pin) . . . 23
400 Moed-Res RGB 319 Word Attack Calf OISKETTES SIS ey [ RS232 Male to Male 6 "
415 Hi-Res RGB. 339 PFS Write/File/Graph/Plan . . . Cal/ with Media Mate ) T Coll RS232 Male 1o Fomale 6. . . . 18
420 H"R'S'RGB (18M) 429 Copy 0l 35 80 -35 100 M ter 10 C:II Parallel Cable for Columbia. 25
440 UMra Hi-Res RGB 589 Hitchhikers Guide to Galaxy 28 100 - 5° DS/0D 140 tm'w" & 1BM Cable. 19
. J J J \ J

AB SATISFACTION GUARANTEE
Every product sold by AB Computers 15 factory packad and comas with the manutacturer’s wamenty. However,
o an tem 15 defective whan r.comed, you mey retum R to us withn 15 deys for repai, adpstment or
replacament at out option Rewrns must be sccompaned with copy of your invoice, letter detmiing dutect
blank warenty card and ol owginal factory packing To mxpedta handing, plesse call for retum suthoriz stion
mumber. {Somy. 6o retum on Dmpuies software once cpened |

e i
We support Apple, L |

Macintosh,
Commodore,

IBM & compatibles
252 BETHLEHEM PIKE, COLMAR, PENNSYLVANIA 18315

Customer Service
215-822-7727
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e
Simp

tension.

We can’t do any-
thing about mergers.
Takeovers. Or elevators
that stick.

But we can do
something about the
nail-biting suspense of

faulty floppy disks:

Make a diskette
that’s certified 100%
error-free and guaran-
teed for life. Which
we conservatively
estimate to be 200
years at the rate of one
read/write pass on

every track, every hour
of every day.

A little overkill,
but nowadays, you
can’t be too careful.

That’s why every
3M diskette must live
up to 327 of the most
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E-VENT

QUEUE

September 1985

Al AND EXPERT SYSTEMS
SEMINARS, Glasgow,
Scotland. The Turing Insti-
tute, George House, 36
North Hanover St.. Glasgow
G1 2AD, Scotland.
September—November

DATA COMMUNICATIONS
WORKSHOPS, various sites
throughout the U.S. and
Canada. Intel Corp., West-
ford Corporate Center,

Three Carlisle Rd., Westford,

MA 01880, (617) 256-1374.
September—December

C LANGUAGE SEMINAR AND
WORKSHOP, Sheraton-
Commander Hotel, Cam-
bridge. MA. The fee is
$695. Beatrice Blatteis. CL
Publications. 131 Townsend
St.. San Francisco, CA
94107, (415) 957-9353.
September 16-18

THE FOURTH ANNUAL DATA-
STORAGE INTERNATIONAL
FOrRUM, Red Lion Inn, San
Jose, CA. Cartlidge &
Associates Inc., Suite M259,
1101 South Winchester
Blvd., San Jose, CA 95128,
(408) 554-6644.

September 16—18

THE SIXTEENTH CONVENTION
INFORMATIQUE, Palais des
Congres, Paris, France. Con-
vention Informatique, 4
Place de Valois, 75001
Paris, France; tel: (1) 261 52
42: Telex: 212 597 F.
September 16-20

THE SIXTH ANNUAL
SOFTWARE/EXxPO. Iinfomart.
Dallas, TX. Professional
Exposition Management Co.
Inc.. Suite 205. 2400 East
Devon Ave.. Des Plaines, IL
60018, (800} 323-5155; in
lllinois. (312) 299-3131.
September 17—-19

80 BYTE « SEPTEMBER 1985

UNIX Expo: THE UNIX
OPERATING SYSTEM EXPOSI-
TION AND CONFERENCE. New
York Hilton and Sheraton
Centre Hotels, New York
City. Robert P. Birkfeld,
National Expositions Co.
Inc.. 14 West 40th St., New
York. NY 10018. (212)
391-9111. September 18-20

EASTERN COMPUTER MANU-
FACTURING Expo. Charlotte.
NC. Great Southern Shows.
POB 655. Jacksonville. FL
32201, (904) 743-8000.
September 19-21

THE SEVENTH ANNUAL
FORTH CONVENTION AND
BANQUET, Hyatt Rickeys
Palo Alto. CA. FORTH In-
terest Group, POB 8231
San Jose. CA 95155, (408)
277-0668. September 20-21

THE TIDEWATER TENTH AN-
NUAL COMPUTER FAIR. Radio
Amateur Hamfest—Electronic
Flea Market, Virginia Beach
Pavilion, VA. Advance
tickets are $5 for both days
or $6 at the door. |im
Harrison, Tidewater Radio
Conventions Inc.. 1234 Little
Bay Ave., Norfolk, VA
23503, (804) 587-1695.
September 21-22

SPACE TECH ‘85 CONFERENCE
AND EXPOSITION, Disneyland
Hotel. Anaheim, CA. Society
of Manufacturing Engineers,
One SME Dr., POB 930.
Dearborn, M} 48121, (313)
271-1500. September 23-25

THE EIGHTH NORTHEAST
CoMPUTER FAIRE, Bayside
Exposition Center, Boston,

MA. Computer Faire Inc.
181 Wells Ave, Newton, MA
02159, (617) 965-8350.
September 26-29

October 1985

UNIX SYSTEMS EXPO/85-
FALL. Bayside Exposition
Center. Boston. MA. Com-
puter Faire Inc., 181 Wells
Ave.. Newton, MA 02159,
(617) 965-8350. October 3-5

THE FIFTH ANNUAL SYM-
POSIUM ON SMALL Com-
PUTERS IN THE ARTS, Hilton

of Philadelphia. Philadelphia.

PA. Small Computers in the
Arts Network. Symposium,
POB 1954, Philadelphia, PA
19105. October 5-8

THE SIXTH ANNUAL MEETING
OF THE AMERICAN SOCIETY
FOR ENGINEERING MANAGE-
MENT, Portland. OR. Ameri-
can Society for Engineering
Management, 301 Harris
Hall. University of Missouri-

Rolla, Rolla, MO 65401-0249,

(314) 341-4560. October 6-8

THE FIFTH ANNUAL EDUCA-
TIONAL COMPUTER FAIR.
Cleveland. OH. Educational
Computer Consortium of
Ohio, Teacher Center 271
1123 S.O.M. Center Rd..
Cleveland, OH 44124, (216)
461-0800. October 11-12

THE 1985 ASSOCIATION FOR
COMPUTING MACHINERY AN-
NUAL CONFERENCE. Denver
Hilton Hotel, Denver, CO.
ACM. |1 West 42nd St.,
New York, NY 10036, (212)
869-7440. October 14-16

IF YOU WANT your organization's public activities listed in BYTE's Event
Queue. we need to know about them at least four months in advance. Send
information about computer conferences, seminars, workshops, and courses

to BYTE, Event Queue. POB 372, Hancock, NH 03449,

COMPUTERS AND THE
DisABLED CONFERENCE,
California State University.
Northridge. Dr. Harry |.
Murphy. Conference Coor-
dinator. Office of Disabled
Student Services, 18111
Nordhoff St.. Northridge. CA
91330, (818) 885-2578.
October 17-19

COMPUTERS IN EDUCATION,
Sheraton Centre Hotel, New
York, NY. Carole Dorn-
blaser, Conference Manage-
ment Corp.. 17 Washington
St.. Norwalk, CT 06854,
(203) 852-0500.

October 18-20

NORTHCON/85 AND MINI-
MICRO NORTHWEST-85.
Memorial Coliseum, Port-
Jand. OR. Electronic Conven-
tions Management, 8110
Airport Blvd., Los Angeles.
CA 90045, (213) 772-2965
October 22-24

THE FIRsT ANNUAL OPTICAL
Disc/READ-ONLY MEMORY
ForuM. Pentagon Quality
Inn, Arlington, VA. Learning
Technology !nstitute, 50
Culpeper St.. Warrenton, VA
22186, (703) 347-0055.
October 23-25

THE SIXTH ANNUAL FEDERAL
OFFICE AUTOMATION CON-
FERENCE, Convention Center.
Washington, DC. Federal
Office Automation Con-
ference., POB N, Wayland,
MA 01778, (617) 358-5356.
October 29-31

COMPUTER TECHNOLOGY FOR
THE HANDICAPPED, Radisson
South Hotel, Minneapolis,
MN. Closing the Gap. POB
68, Henderson, MN 56044,
(612) 248-3294: in Minne-
apolis/St, Paul, 341-8299
October 30~November 2 B



THE PROFESSIONAL'S CHOICE

Lotus Lotus dBase III FrameWork f§ MultiMate
1-2-3 Symphony

Software

Word Processing Editors

FANCY FONT
FINAL WORD
MICROSOFT WORD
MULTIMATE
OFFICE WRITER/
SPELLER
PFS: WRITE
SAMNA WORD 1]
VOLKSWRITER
DELUXE
VOLKSWRITER
SCIENTIFIC
THE WORD PLUS
OASIS
WORD PERFECT
WORDSTAR
WORDSTAR 2000
WORDSTAR 2000+
WORDSTAR PRO
XYWRITE N+

Spreadsheets/

Integrated Packages
ELECTRIC DESK
ENABLE
FRAMEW ORK
JAZZ
LOTUS 1-2-3
MULTIPLAN
OPEN ACCESS
SAMNA PLUS
SMART SYSTEM
SPREADSHEET

AUDITOR

SUPERCALC 3
SYMPHONY

Accounting

I
GREAT PLAINS
{US EASYBUSINESS
ONE WRITE PLUS
OPEN SYSTEMS
PEACHTREE
REAL WORLD
STATE OF THE ART
STAR ACCOUNTING
PARTNER
STAR ACCOUNTING
PARTNER 1l

Desktop Environments

DESK ORGANIZER
GEM DESKTOP
SIDEKICK

TERMS:
Checks—allow 14 days t clear. Credit processing—add 3%. COD orders—cash,

M.O or certitied check— add $3.00. Shipping and handlmg UPS surface—add $3.00
oer item (UPS Blue $6.0C peritem). NY State Residents—add applicadte sales tax.
All prices subject to change.

$139
3189
$229
$249

$259
$ 95
3259

$159
3279
3105
3209

$189
$259
9

Database Systems

ALPHA DATA BASE
MANAGER Il

CLIPPER

CLOUT V20

CONDOR I

CORNERSTONE

DBASE Il

DBASE Il

KRNOWLEDGEMAN

FFS: FILE/PFS:
REPORT

POWERBASE

QUICKCODE H)

QUICKREPORT

R BASE 4000

R BASE 5000

REFLEX

REVELATION

Languages/Utllities

CONCURRENT DOS
C86 C COMPILER
DIGITAL RESEARCH
C COMPILER
DR FORTRAN 77
LATTICE C COMPILER
MICROSOFT C
COMPILER
MS BASIC COMPILER
MS FORTRAN
NORTON UTILITIES
TURBO PASCAL
XENIX

Project Management

HARVARD PROJECT
MANAGER
HARVARD TOTAL

PROJECT MANAGER

MICROSOFT
PROJECT
FERTMASTER
SCITOR PROJECT
5000 W/GRAPHICS
SUPERPROJECT
TIME LINE

Communicatior.s/
Productivity Tools

CROSSTALK
PROKEY
RELAY
REMOTE
SMARTCOM I
SUPERKEY

$179

169
319
169
169
249
359
329
729

$189
$299

$219
$219
8299

$248
$249
$239
$ 59
$ s9
Scan

$209
$259

$159
$549

Graphics/Statistics

ABSTAT 3279
AUTOCAD $Call
BPS BUSINESS

GRAPHICS $229
CHARTMASTER 5229
CHARTSTAR 5169
ENEAGRAPHICS 3199
EXECUVISION $259
GEM DRAW S 89
GRAPHWRITER

COMBO $359
MS CHART $159
OVERMEAD

EXPRESS $109
PC CRAW $249
PC PAINTBRUSH $ 89
PC PAINT $79
PFS: GRAPH $ 95
SIGNMASTER 5165
STATGRAPHICS 5595
STATPAK-NWA $329
STATPAC-

WALONICK 5349
SYSTAT $419

Professional Development

EXPERTEDGE $Call
LIGHTYEAR $329
MANAGEMENT EDGE  $159
SALES EDGE $159
THINK TANK $119
Personal Finance
DOLLARS AND
SENSE s119
HOWARD TAX
PREPARER 85 $195
MANAGING YOUR
MONEY $119
Hardware*
Accessories
CURTIS SURGE
PROTECTORS
DATASHIELD BACKUF
POWER SCali

GILTRONIX A/B SWITCH S$Calt
MICROBUFFER INLINE
K SCall

(69
MICROFAZER INLINE

(64K $219
256K RAM SET $ 49
8087 MATH CHIP 4125

Quadboard
384K

$269

LOWEST PRICE
GUARANTEE!

We will match current
nationally advertised
prices on most products.
Call and compare.

Multifuriction Boards

AST ADVANTAGE $389
AST 6 PAX PLUS (64K) 3259
AST 6 PAK PLUS (384K) $299
ORCHID BLOSSOM

(0K) 5209
ORCHID BLOSSOM

384K $269
ORCHID PC TURBO $699

PERSYST TIME SPECTRUM
(OKL $209

PERSYST TIME SPECTRUM
$269

(384K)
QUADBOARD (0K) $229
oumeomg_gsaax) $269
TECMAR CAFTAIN

(0K) $189
TECMAR CAFTAIN

(384K} $269
TECMAR JR CAPTAIN

(128K) $329
TECMAR JR WAVE (34K) 5249
TECMAR MAESTRO 5429
TECMAR WAVE (64K) 5209

Display Boards
EVEREX GRAPHICS
EDGE $329
HERCULES GRAPHICS

CA $299
HERCULES COLOR

CARD 5159
PARADISE MODULAR

GRAPHICS $275
PARADISE

MULTIDISPLAY CARD $295
PERASYST BOB 5429
PRINCETON SCAN

DOUBLER 5199
SIGMA COLOR 400 §529
STB CHAUFFER 5289
STB GRAPHICS

PLUS N $309
TECMAR GRAPHICE

MASTER 8469
TSENG ULTRA PAK $399
TSENG ULTRA PAK-S  $349

Emulation Boards
AST $Call

CX13278/8 Plas 3959
IRMA $799
(RMALINE 3999
IRMAPRINT $Call
Networks
AST PC NET Cait
CORVUS NET Call
ORCHID PC MET $Cail
3COM 3Call

Library
Case

with your order

Diskette

Displays

AMDEK 310A $169
PRINCETON HX-12 $459
PRINCETON MAX-12E 5179
PRINCETON SR-12 $589
PRINCETON HX-12E $Call
PRINCETON HX-9 sCall
QUADRAM

AMBERCHROME $179
TAXAN 122 AMBER $159
TAXAN 420/440 $399/599
ZENITH 124 AMBER $145
ZENITH 135 COLOR scall

Modems

AST REACH 1200 £389
HAYES 1200 $389
HAYES 12008 4365
HAYES 2400 £639
VENTEL 1200

HALF CARD 5369

Mass Storage/Backup
ALLOY MT25 TAPE (EXT) 3895

CORE 56MB (AT) $3595
JOMEGA BERNOULLI

BOX $2595
IRWIN 310A 10MB TAPE

(EXT $850
SYSGEN IMAGE $850
TALLGARSS TG5025  $2845

TECMAR QIC-60H TAPE

(EXT) $1499
TECMAR QIC-60AT TAPE

(INT) $1199

Printers/Plotters
C.ITOH 3Catl
DIABLO 5Cal
EPSON FX-80+ $349
EPSON FX-100+ $499
EPSON LQ-1500 5999
HP 7475A PLOTTER SCali
JUKI 6100 $419
NEC P3 $799
NEC 3550 $1139
OKIDATA SCal
PANASONIC SCail
QUME SPRINT 1155 $9569
TOSHIBA PI1340 $629
TOSHIBA P351 $1279
Input Devices

KEYTRONIC 5151 5179
KOALA $Call
MICROSOFT MOUSE $£139
PC MOUSE W PAINT 4159

=

1-800-221-1260

In New York State call (718) 438-6057

/  Softline Corporation
/ P.O. Box 729, Brooklyn, N.Y. 11230
TELEX: 421047 ATLN UI
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OMPAQ could have stopped here gz

COMPAQ® is a registered trademark; COM PAQ PORTABLE 286™ and COMPAQ DESKPRO 286™ are trademarks of COMPAQ Computer Corporation. {BM® is a registered trademark; {BM Personal Computer-AT™ is a trademark of
Inter national Business Machines Corporation. ©1985 COMPAQ Computer Corporation.



...but we didn'.

Introducing the new COMPAQ PORTABLE 286
More features, more speed...more useful.

Most people think the IBM® Personal
Computer-AT™ can do more than any
other personal computer. But now
COMPAQ offers a personal computer
that does more in a package half the
size, complete with a handle.

Incredibly fast

Most computer companies would con-
sider it a breakthrough to make a com-
puter with the power and speed of the
IBM PC-AT. But not COMPAQ. The
new COMPAQ PORTABLE 286 runs
all the popular programs 30% faster.
And no doubt most would have been
elated to put 20 Megabytes of fixed
disk storage in a portable computer.
But we didn‘t stop there. We designed
the COMPAQ PORTABLE 286 to accept
an internal fixed disk drive back-up
system as well. It protects your data
on pocket-sized tape cartridges, some-
thing not even the IBM PC-AT can do.

Room to grow

Once we got started, it was hard to stop.
There's room for up to three internal

storage devices. Choose from 1.2-

Megabyte or 360-K byte diskette

7 ExgRa= .

It simply works better.

RS 266

drives, the fixed disk drive and fixed
disk drive back-up.

Add up to 640-K bytes of memory
on the main board. Then add up to
2 more Megabytes using an expan-
sion board. That gives you more mem-
ory than most desktop computers.

For displaying your work, a built-
in monitor shows high-resolution
text and graphics. A second monitor
isn't necessary.

Does more—anywhere

Together, all these features add
up to our fastest, most powerful
portable computer. It helps you
do more, in more places.

Of course, if you need a com-
puter with even more power,
we designed a model that stays
in one place.

The new COMPAQ DESKPRO
286™ With up to 8.2 Megabytes
of memory and 70 Megabytes of
storage, it can take you beyond
today's limits of desktop personal
computing.

COMPAQ offers personal
computers beyond compare.
Because we make them with-
out compromise.

For a free brochure or the
location of your nearest Au-
thorized COMPAQ Com-
puter Dealer, call toll-free
1-800-231-0900 and ask for
operator 6.

{omraa
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THE CIRCUIT CELLAR project this month is the innovative SB180 single-board
computer. Steve says that the SB180 reasserts 8-bit computing in a 16-bit world
This first part of a two-part article describes the HD64180 chip used, gives
an overview of the evolution of CP/M. and describes the design of the
computer.

[n this month's Programming Project, Jonathan Amsterdam discusses sort-
ing in the context of three different algorithms: Selection Sort, for small lists,
Quicksort, for larger lists, and Mergesort. for lists so large they can't fit into
memory all at once.

This month we have part 2 of a two-part series describing Definicon Systems
Incs DSI-32 32032 coprocessor board for the IBM PC. This part focuses on
the software available for the board.

“An Algorithm for Disk Caching with Limited Memory” by Brian McKeon
presents a set of C functions that use a small amount of memory to store
copies of disk sectors and improve floppy-disk performance. This algorithm
is especially helpful when memory space is at @ minimum

Harvard astronomy professor A. G. W. Cameron describes his experiences
with number crunching on a progression of computers—beginning in the
mid-1950s, when he was working with an 1BM 602A. to the present. with PC
XT clones—in “Astrophysical Number Crunching.”

“Two Generalized Floating-Point Representations’” by David Salomon offers
two designs, partitioned and variable-based, for support devices that handle
floating-point numbers in formats other than the traditional S E F.

[n “Turbo Pascal Drives the Mouse.” John Figueras details a procedure that
accesses MS-DOS functions and interrupts and interfaces the Microsoft Mouse
with Pascal.

Herbert Stein made some changes to his APC ill and ended up with what
he considers the fastest low-cost IBM PC clone currently available. His operating-
system patch and other upgrades are described in "IBM Compatibility for the
NEC APC III.

This month we have another follow-up to last November's “Travesty
Generator for Micros” by Hugh Kenner and loseph O'Rourke. In “Build a Traves-
ty Tree” Peter Wayner explains that tree data structures handle large problems
much faster than the method described in the original article.

"Printing Pascal Graphics™ by Kelly W. Davis presents a screen-dump pro-
gram that simplifies graphics creation in Apple Pascal with any MX-series
printer from Epson.
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CIARCIAS CIRCUIT CELLAR

BUILD THE
SB180 SINGLE-BOARD
COMPUTER

PART I: THE HARDWARE

BY STEVE CIARCIA

This computer reasserts 8-bit computing
in a 16-bit world

Newer, faster, better.
These words are screamed
at you in ads and reviews
of virtually every new
computer that comes to
market. Unfortunately,
many of the proponents
of this rhetoric are going on hearsay
evidence. While advertising hype has its
place in our culture. a more thorough in-
vestigation may lead you to alternative
conclusions.

Generally speaking. quotes of increased
performance are basically comparisons of
CPU (central processing unit) instruction
times rarely involving the operating system.
The 68000 is indeed a more capable pro-
cessor than the 6502, but that doesn’t nec-
essarily mean that commercial application
programs always run faster because the
CPU has more capability. People owning
128K-byte Macintoshes have discovered
this.

The bus size of the processor is only one
factor in the performance of a computer
system. Operating-system design and pro-
gramming styles contribute much more to
the overall throughput of a computer. It is
not enough to simply compare 8 to 16 bits
or 16 to 32 bits. For example, the Sieve of
Eratosthenes prime-number benchmark
runs faster in BASIC on the 8-bit 8052-based
controller board presented in last month's

Circuit Cellar than it does on a 16-bit IBM
PC.

The ultimate performance of a computer
is the sum of its subsystem interaction times
and not just the CPU execution speed.
Using a simple database-management pro-
gram involves interaction among the user
input device. operating system, disk drives,
firmware, system memory. and user output
devices. Slow communication or a bottle-
neck between any two of these subsystems
can degrade the performance of the entire
computer.

In my opinion. the processor/operating
system connection contributes most to user
satisfaction. In the days before the IBM PC,
the de facto computer standard was the
8080/Z80 and CP/M 2.2. Unfortunately, soft-
ware developers considered it difficult to
use. especially in turnkey applications. The
frustration of having to warm-boot the sys-
tem merely to change disks and the lack of
a PATH command created many ready-and-
willing PC-DOS customers. If only there
were an 8-bit operating system with the
capabilities and friendliness of MS-DOS.

(continued)

Steve Ciarcia (pronounced “see-ARE-see-ah”) is an elec-
tronics engineer and computer consultant with experience
in process control, digital design. nuclear instrumenta-
tion, and product development. He is the author of
several books about electronics You can write to him
at POB 582, Glastonbury, CT 06033.

COPYRIGHT © 1985 STEVEN A. CIARCIA. ALL RIGHTS RESERVED
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The Z80 is still considered a high-
performance CPU. In reality. the 8-bit
processor is a cost-effective and effi-
cient choice for personal computers
and industrial controllers. (Remember
that peripheral support chips such as
PlAs |peripheral interface adapters|
and floppy-disk controllers are 8-bit
devices, as are many memory chips.)
One problem is that the Z80 has an
address limitation of 64K bytes, which
discourages the use of 50K-byte BASIC
interpreters and 100K-byte integrated
spreadsheet programs common to
IBM PC users. While additional mem-
ory has been added through hard-
ware bank switching, it has never been
properly integrated into the CP/M
operating system, and its function is
kludgy. If only someone would design
a Z80 chip that directly addresses
more than 64K bytes.

THE CIRcUIT CELLAR SB180

Hitachi has recently developed a
CMOS (complementary metal-oxide
semiconductor) Z80-code-compatible
processor, designated the HD64180,
that directly addresses 512K bytes.
Echelon Systems has developed an
operating system for the processor
that is an amalgam of CP/M, MS-DOS,

and UNIX. This operating system is
called the Z-System. Using the
HD64180 and the Z-System, 1 have
produced a computer that reasserts
8-bit computing in a 16-bit world and
outperforms a standard IBM PC by 20
to 100 percent.

In this two-part article, | take a look
at the Hitachi HD64180 and the evolu-
tion of CP/M as embodied in the
Z-System. The hardware project is a
single-board computer (4 by 7Y%
inches) called the SB180, which is the
29-chip equivalent of a large S-100
system (see photos | and 2). Refer to
figure | for a block diagram of the
SB180 board.

The Circuit Cellar SB180 has the
following capabilities:

® 256K-byte on-board RAM (random-
access read/write memory). which can
be partitioned as 64K-byte system
memory and 192K-byte RAM disk or
as paged system memory

® 32K-byte EPROM (erasable pro-
grammable read-only memory)

o full ROM-based monitor with sys-
tem-disk boot

® two RS-232C serial ports, one with
automatic data-transmission-rate
detection

Photo 2: The SBI80 shown beside a 3'-inch disk drive and an 8-inch disk drive.
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® a Centronics parallel printer port
® single/double-density program-
mable floppy-disk controller capable
of handling a mix of up to four 3%-,
5%- or 8-inch drives; different-size
drives can run concurrently

® requires only +5 volts (V) and
+12 V for operation (+12 V only for
RS-232Q)

® |/O (input/output) expansion bus
e fits on a 4- by 7%-inch board that
mounts directly to a 5%- or 3%-inch
floppy-disk drive

Disk-based software includes the
Z-System DOS (disk operating sys-
tem). a debugger, and HD64180 as-
sembler.

While this is in fact a hardware proj-
ect, true functionality would be an ex-
ercise left to you readers were it not
for the operating system and BIOS
{basic input/output system) specifical-
ly written and adapted to the SB180.
The combination of the HD64180 and
Z-System is what gives this tiny com-
puter so much power. Much of the
project description therefore has to
be the software that uniquely sets per-
formance levels far above traditional
8-bit computer designs. | don't want
to diminish the significance of the
hardware, but | am a realist.

This month, I'd like to describe the
HD64180 chip and give an overview
of the changing evolution of CP/M as
it pertains to this project. After that,
I'll describe the design of the SB180.
Next month will be dedicated to the
operating-system software and BIOS.

CP/M AND BEYOND

Anyone who has been involved with
microcomputers for more than two
years acknowledges the tremendous
impact of CP/M upon the history of
personal computing. While hobbyists
were still debating whether the “stan-
dard” tape format should be Kansas
City CUTS (cassette user tape system)
or Tarbell, Gary Kildall made CP/M
available at a reasonable price. It
quickly became the de facto standard
DOS for 8080- and Z80-based micro-
computers. With a “standard” oper-
ating system and a “standard” 8-inch
disk format, entrepreneurial program-
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mers saw the opportunity to write
serious business applications that
needed disk capability to be viable
and that could be sold to thousands
of CP/M machine owners.

The first major commercial release
of CP/M was version 1.4. In an effort
to fix some bugs and improve its file-
handling capabilities and limits, it was
upgraded first to version 2.0 and
quickly to version 2.2. Version 2.2 has
been a stable product that is familiar
to most readers of BYTE. Version 3.0,
or CP/M Plus, has been available for
about two years, but it hasn't matched
the popularity of version 2.2. While
CP/M Plus does offer some advanced
features, it is not significantly better
than version 2.2

CP/M has many quirks and short-
comings. Having to warm-boot the
system when changing disks is a
major inconvenience, and named
directories would be more convenient
than trying to remember disk designa-
tors and user-area numbers. Almost
no file or system security is provided.
CP/M 2.2 does not support redirection
of 1/0 devices, as MS-DOS and UNIX
do. Even the MS-DOS batch facility
beats CP/M’s more primitive Submit
and XSUB two ways from Sunday:
CP/M lacks conditional testing at the
command level.

Many system integrators decry
CP/M's lack of a good menu utility to
integrate stand-alone, executable pro-
grams. Command-line editing is
primitive. and multiple commands on
one line would be appreciated:
creating a single-name ‘“alias” for
multiple commands would be even
better. Since CP/M has no search path
(a la PC-DOS and UNIX). you must
either keep multiple copies of often-
used programs in many different user
areas (wasting disk space) or patch
CP/M with a software kludge to make
user area O accessible from all user
areas (even that doesn't help if you
need to access a file from user area
3 while you are in user area 7). Many
CP/M users supplement their system
utilities with more useful public-
domain programs like XDIR, DU, CRC,
Help. Unerase, and Diff. It's too bad
that CP/M wasn't upgraded more

XTAL
12.288MHz
I [I I 8-32K-BYTE 256K-BYTE
ROM RAM
CONSOLE SERIAL
PORT @——p ADDR
RS -232C I
HD64180 |CONTROL
DATA
AUXILIARY
SERIAL *+——
PORT RS-232C FLOPPY -DISK PARALLEL
CONTROLLER PORT

31/2in +51/4in 8in. CENTRONICS
DRIVES ORIVES PRINTER

Figure 1: Block diagram of the SB180 single-board computer.

regularly so that it could have evolved
into a more mature product.

These observations are certainly not
unique. When millions of people use
a computer and its operating system
in an attempt to become more pro-
ductive in some way. obstacles to ef-
ficiency and productivity are bound
to show up. Computer users who have
had experience with many different
operating systems will miss certain
features to which they had become
accustemed. And creative individuals
of all types always can think of a "bet-
ter way' to perform some function
already provided.

One of the best-known attempts to
improve CP/M was ZCPR (Z80 com-
mand processor replacement), devel-
oped under the direction of Rick
Conn. ZCPR was written to replace the
console command processor (CCP)
supplied with CP/M. This public-
domain software featured scaled-
down features of UNIX appropriate
for a single-user CP/M system. How-
ever, since it was designed to fit into
the same 2K-byte space as the CCP,
it was limited in what it could offer.
It did make user area 0 “public” so
that executable programs there could
be invoked from other user areas. [t
also changed the prompt so that it in-

dicated the user area as well as the
drive currently logged in. As a result
of user feedback, ZCPR2 evolved as
an extended version of ZCPR. How-
ever, it required much more technical
sophistication to install it into a CP/M
system. and it started patching into
and replacing parts of CP/M itself.

Within the past year, Echelon Inc.
released ZCPR3. a much-improved
version of ZCPR2, which provides
solutions to all the problems with
CP/M 2.2 and adds more features.
Echelon has also developed a com-
plete replacement for CP/M 2.2 in the
form of the Z-System. It is composed
of two major sections: ZCPR3 and
ZRDOS. ZRDOS completely replaces
CP/M's BDOS (basic disk operating
system).

Written entirely in Z80 assembly lan-
guage. the Z-System offers the
benefits derived from the expanded
Z80 instruction set (CP/M is 8080
code only) and from fixing bugs in
CP/M 2.2 itself. It is downward-com-
patible with all CP/M software and
takes advantage not only of the Z80
instruction set but of the Hitachi
HD64180 CPU as well. Echelon pro-
vides both the operating system and
a macro-relocating assembly lan-

(continued)
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guage with linker and librarian, trans-
lators, and debuggers. The operat-
ing-system utilities, based on many
good public-domain utilities, have all
been rewritten to have a consistent
user interface and make optimum use
of ZCPR3 facilities.

The Z-System will be discussed
more completely in next month's ar-
ticle. Suffice it to say, it has significant-
ly greater utility and functionality than
MS-DOS or plain CP/M. Table 1 gives

a comparison of the three operating
systems.

THE HITACHI HD64180

The Hitachi HD64180 is based on &
microcoded execution unit and ad-
vanced CMOS manufacturing tech-
nology. it provides the benefits of
high performance, reduced system
cost, and low-power operation while
maintaining complete compatibility
with the large base of standard CP/M

Table 1: A comparison of the Z-System, CP/IM 2.2, and MS-DOS.
Feature Z-System CP/M 2.2 MS-DOS
Software-compatible with CP/M 2.2 yes yes no
No warm boot required when changing disks yes no yes
Multiple commands per line yes no no
Named directories yes no yes
Password protection for directories yes no no
Dynamically variable user privilege levels

for commands yes no no
Searching of alternate directories for invoked

programs and files yes no partial
Terminal-independent video capabilities yes no no
Input/output redirection yes no yes
Conditional testing and execution at the

operating-system level (IF/ELSE/ENDIF) yes no no
Shells and menu generators with shell variables yes no no
Tree-structured on-line help and documentation

subsystem yes no no
512-megabyte file sizes, 8-gigabyte disks yes no no
Complete error trapping with recovery, customizable

messages, and prompts yes no no
Screen-oriented file manipulation and automatic

archiving and backup yes no no
Full-screen command-line editing with previous-

command recall and execution yes no no
Table 2: A comparison of some 8-bit processors.

HD64180 8080/85/Z80 NSC800 2800 80188

Process CMOS NMOS CMOS NMOS NMOS
Power 100 mwW 1w 100 mW 2 W 2 W
Maximum clock 10 MHz 8 MHz 4 MHz 10 MHz 8 MHz
Address space 512K bytes 64K bytes 64K bytes 512K bytes 1 megabyte
UARTs 2-ch. no no 1-ch no
DMAC 2-ch. no no 4-ch. 2-ch.
Timers 2-ch. no no 4-ch. 2-ch.
Clocked SI/O yes no no no no
CS/wait logic yes no no yes yes
DRAM refresh yes yes (Z80) no yes no
Note: The availability of the Zilog Z800 is unknown, and specifications on it are
subject to change.
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software. The HD64180 can be com-
bined with CMOS VLS| (very-large-
scale integration) memories and pe-
ripheral devices to form the basis for
process-control applications requiring
high performance, battery-power
operation, and standard software
compatibility.

Performance is derived from a high
clock speed (6 MHz now. 9 MHz in the
near future), instruction speedup, and
an integrated memory-management
unit (MMU) with 512K bytes of mem-
ory address space. The instruction set
is a superset of the Z80 instruction
set; 12 new instructions include hard-
ware multiply, DMA (direct memory
access). /0, TEST. and a SLEEP in-
struction for low-power operation.

The HD64180 requires operation at
specific frequencies in order to
generate standard data-transmission
rates. The standard operating fre-
guency for the SB180 is 6.144 MHz
(12.288-MHz crystal). Other frequen-
cies that maintain standard data-
transmission rates are 3.072 MHz,
4.608 MHz, and (later) 9.216 MHz.

System costs are reduced because
many key system functions have been
included on this 64-pin chip. Table 2
compares the HD64180 with other
8-bit processors.

The block diagram in figure 2 shows
that the HD64180 CPU is composed
of five functional blocks:

® Central processing unit: The CPU is
microcoded to implement an upward-
compatible superset of the Z80 in-
struction set. Besides the 12 new in-
structions, many instructions execute
in fewer clock cycles than on a stan-
dard Z80.

® Clock generator: This generates the
system clock from an external crystal
or external clock input. The clock is
programmably prescaled to generate
timing for the on-chip 110 and system-
support devices.

® Bus-state controller: This controller
performs all statusicontrol bus activi-
ty. including external bus-cycle wait-
state timing. RESET. DRAM (dynamic
RAM) refresh, and master DMA bus
exchange. it generates “dual-bus
control signals for compatibility with
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both 68xx and 80xx family devices.
® [nterrupt controller: The interrupt
controller monitors and gives priori-
ties to the four external and eight in-
ternal interrupt sources. A variety of
interrupt-response modes are pro-
grammable.

® Memory-management

unit: The

memory address space into a 512K-
byte physical-memory address space.
The MMU organization preserves
software object-code compatibility
while providing extended memory ac-
cess and uses an efficient common
area/bank area scheme. 1/O accesses
(64K bytes of /O address space)

The integrated /O resources com-
prise the remaining four functional
blocks:

® Direct-memory-access controller
(DMAC): The two-channel DMAC pro-
vides high-speed memory-to-memory.
memory-to-1/0, and memory-to-mem-

MMU maps the CPU's 64K-byte logical-  bypass the MMU. (continued)
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Figure 2: Block diagram and pin-out of the Hitachi HD64180.
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ory-mapped-1/O transfer. The DMAC
features edge or level sense-request
input. address increment/decrement/
no change. and (for memory-to-mem-
ory transfer) programmable-burst or
cycle-steal transfer. In addition, the
DMAC can directly access the full
512K bytes of physical-memory ad-
dress space (the MMU is bypassed
during DMA) and transfers (up to 64K
bytes in length) can cross 64K-byte
boundaries. At 6 MHz, DMA is |
megabyte per second.

® Asynchronous serial communication
interface [(ASCI): The ASCI provides
two full-duplex UARTs (universal asyn-
chronous receiver/transmitters) and
includes a programmable data-trans-
mission-rate generator, modem-
control signals, and a multiprocessor
communication format. The ASCI can

use the DMAC for high-speed serial
data transfer, reducing CRU overhead.
¢ Clocked serial 1/O port (CSI/O): The
CSI/O provides a half-duplex clocked
serial transmitter and receiver. This
can be used for high-speed connec-
tion to another microcomputer.

® Programmable reload timer (PRT):
The PRT contains two separate chan-
nels, each consisting of 16-bit timer
data and 16-bit timer-reload registers.
The time base is divided by 20 from
the system clock. and one PRT chan-
nel has an optional output allowing
waveform generation.

SB180 DESIGN CRITERIA

With al! this functionality on one chip.
you can see why so few additional
chips are needed to implement a truly
sophisticated 8-bit single-board com-

puter in such a small space (less than
30 square inches). In terms of the
original Altair microcomputer of 10
years ago, the functionally equivalent
machine would have taken about 35
S-100 boards for a total of 1750
square inches (and that's using 8K-
byte memory boards!).

In order to reduce chip count fur-
ther, 1 decided to use an enhanced
floppy-disk-controller chip (FDC) from
Standard Microsystems Corporation,
the 9266 (see figure 3). This 40-pin
DIP (dual in-line package) chip is
software-compatible with the in-
dustry-standard NEC 765A FDC and
is actually an integrated combination
of SMC’s 9229 digital data separator
and an NEC 765A FDC. It is compati-
ble with single- and double-sided 3%:-
5%- (40- and 80-track). and 8-inch
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OUTPUT -
PORT | RW SEEK
|__» HEAD LOAD
i l—e HEAD SELECT
|—& LOW CURRENT/DIRECTION

|

U/
FDC9266
RESET []1 40 [ Vee |

R0 2 39 [ JRW/SEEK |
WR ] 3 38 [ LCT/DIR
css 37 [JFR/STP |
Ag[]5 36 [ HOL

DBo ] 6 35 [ RDY
DBy, [} 7 3a |y we/Ts |
0B, [] 8 33[FLT/TRe |
pBy ]9 L7l m Y

DB, (] 10 31[el

pBs ] 11 30 [ woouT |
pBg (] 12 29 [ uS, |
DBy, 13 28 [ us,

DRQ ] 14 273 HD |

DACK (] 15 26 [ MFM
Tc]16 25 [ WE

10x 17 24 [ PO

INT (18 23 |71 DSKD

TEST ] 19 22 [J CcLK

GND (] 20 21 [0 MINI

FAULT RESET/STEP I

Figure 3: Block diagram and pin-out of SMC's 9266
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drives; the data separator handles
both single- and double-density data.
This means that it can be pro-
grammed to read and write most soft-
sectored CP/M disk formats.

With the HD64180's two-channel
ASClI built in, two serial ports were in-
cluded in the design automatically.
Provision was made for a Centronics
parallel printer port as well. Since
256K-bit DRAM chips are now plenti-
ful and inexpensive, eight were used
for memory (64K-bit DRAMSs can also
be used). Because only 64K bytes is
used for the logical-memory address
space. you can optionally designate
the other 192K bytes as a RAM disk
in the operating system. or you may
prefer to use if for other purposes
(such as implementing banked mem-
ory for CP/M Plus).

THE SB180 HARDWARE

Figure 4 is the schematic diagram of
the SB180 computer. Its design is
primarily characterized by the high-
performance, high-density MOS
(metal-oxide semiconductor) devices,
including 256K-bit DRAMs.

In addition to the CPU elements
previously discussed. the SB180 sys-
tem design implements the following
functional blocks: RS-232C interface,
memory interface, Centronics printer
interface. floppy-disk interface. XBUS
expansion bus, and power supply.

RS-232C INTERFACE

The HD64180 ASCI two-channel
UART is connected to 1488/1489
RS-232C line driversireceivers to pro-
vide two separate ports. ASCI chan-
nel | is used for the console; ASCI
channel 0 is used for auxiliary
RS-232C devices like printers, plotters,
and modems. This distinction is made
because modems require the extra
handshake signals that are available
with ASCI channel 0. while terminals
do not. All primary RS-232C param-
eters (data-transmission rate, hand-
shaking. data format, interrupts) are
software-programmable.

MEMORY INTERFACE
The SBI180 incorporates a 28-pin
boot-ROM socket that can be

jumpered to hold 8K by 8-bit. 16K by
8-bit. and 32K by 8-bit memory
devices. The boot ROM (contains disk
boot and ROM monitor) occupies the
bottom 256K bytes of the HD64180
physical-memory address space since
it is selected whenever A18/TOUT is
low. (Note: The TOUT timer output
function is not used.) Thus, the boot-
ROM contents (whatever the size) are
simply repeated in the lower 256K
bytes. The boot-ROM output (OE) is
enabled by the HD64180 ME (mem-
ory enable) signal. (As configured, the
maximum RAM on the SB180 is 256K
bytes. To support larger memories,
additional address decoding would
be required to designated RAM and
ROM areas in the current 256K-byte
boot-RCM space))

RCMs of 200 nanoseconds (and,
marginally, 250 ns) can operate with
one wait state.

At RESET, the HD64180 begins exe-
cution at physical address 00000, the
start of the boot ROM. |Editor's note: All
addresses are in hexadecimal.|

256K-BIT DYNAMIC RAM
Standard 256K-bit 150-ns DRAMs, re-
quiring 256 refresh cycles (8-bit re-
fresh address) every 4 milliseconds
(ms)] are used. These DRAMs occupy
the top 256K bytes of the HD64180
512K-byte physical-memory address
space.

The interface is quite straightfor-
ward. Complete DRAM refresh con-
trol is provided by the HD64180 in
conjunction with control logic IC14
and [C22 and address multiplexers
IC11.1C12. and ICI3.

The HD64180 WR output directly
generates DRAM WE. The HD64180
ME output directly generates RAS.
During normal read/write cycles (A18
high, REF high). CAS gces low at the
next rising edge of ¢ following the ris-
ing edge of E (enable). This provides
plenty of setup time for the address
multiplexers since the rising edge of
E switches the address multiplexers
from row to column addresses.

RAS-only refresh is used. The
HD64180 generates the refresh ad-
dresses. During refresh cycles (REF
low). ME generates RAS, while CAS is

suppressed at 1C22.

The HD64180 can be programmed
to generate refresh cycles every 10,
20, 40. or 80 ¢ cycles as well as select-
ing a refresh every two or three clock
cycles. Since the DRAM requires a
refresh cycle every 15.625 microsec-
onds (us) (4 ms/256). the HD64180 is
programmed for 80-cycle refresh re-
quest since 80 x (1/6.144 MHz) =
13.02 us. Two-cycle refresh is also pro-
grammed. Thus, refresh overhead is
only 2.5 percent (2 cycles every 80
cycles).

CENTRONICS PRINTER INTERFACE
The Centronics printer interface is
composed of the 8-bit latch IC9 and
flipflop ICI10. The Centronics port is
decoded at 1/0 address 0CO by IC26.
To write to the printer. the following
seqguence is used:

Write data to port 0Cl

This sets up the data to the printer
and asserts STB low. The following
sequence:

Write data to port 0CO

deasserts the printer STB signal high.

When the printer has processed the
data, it will return the ACK signal,
which generates an external interrupt
(INT 1) to the HD64180. The interrupt
handler clears the interrupt by per-
forming a dummy output to port 0CO.
This clears the INT 1 interrupt request.

The printer interface is not buffered,
so compatibility with all printer/cable
setups cannot be guaranteed. In prac-
tice. however, problems should be
rare since the software scheme pro-
vides adequate data-setup and -hold
times. Also, note that this printer in-
terface is interrupt-driven., which
allows high-performance operation. In
a more primitive polling design, ex-
cessive overhead limits acceptable
performance in applications like back-
ground print spooling.

FLOPPY-DISK INTERFACE

SMC's 9266 FDC manages almost all
details of the drive interface, including
data separation and (with external
logic 1C22 and IC23) programmable

(continued)
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Figure 4 continued

SX1 ¥05$320ud
T 3215 A TS
H0LON AH\ lﬁVBmuz
uig
af
i ININ Y ZLNI
o o 103y vAa
ey i I HS3H33Y
9y o al— NOILYSNIdWOI3INd 3Liym
: . » O
s Rl
T oywa 1a
8r er o - I.HY\L —
vesIvL ; 092S1%¢ il —
Y191 ALv £291 [
-~ 9t (vy) AG+ QA IW\VIA va O
3 T ot |+ LI w =
<
)] fo o] | [~ S
o€ vt T 3 3 2u el 55 tso 2d f— «
MM 2t (< e _...oAm (3 R vz rva R y 8dr c >
0t TN ] 7 = —{out Ny edr VIS /INIW o LN
) L0STve 6E1STTL 64 dW003Hd 2inT =
L ! 323! WA— 1353y <]
P _”.||.. _ aaxis 318VINYA T 13539 §AS e
J ASH \0|Au
MH 28 < s vam i ~0A 1 rea ELE 0a |5 =3 TanaL
! v < 5vor avaarIen i ) oAm ] 7] ovoram 0t = TP
55 22 1<} viVO ILIHM | oQA ] 5] vivam 0 T 378YN3 0/1 <J
or vz 18] ILv9 3LEm 1 T o EL £ ¢ =5 ERCTTEN F R
| 905T8e | i 4 —<J
L T )
s _ | sa il
LNIHHND 3Lim MO [ sa S =
Ll T 30 ELY
90S0e 0v2510¢ oostwe  OveSIne ca <
8291 £291 3251 £291 €1 0v2Sve 20 —_— )
2 i nno_AvA )
- & s Zt H 9t s NSt TON3L
01 n - 735 NOISNVaxX3 <]
o Sl o M [L] 1S 199
! Swwwﬂ_ m_h_t g pra REESAE i | W5V e 507 )
9t 02 |<3 : i v s | & SALTN For ¥ov vwa 35 507
ER s ! 7% 8z 4318 s3 ——
v ! 3 3 2Ky 33
£ st |<} e e H vz | T S WsIg
ot - &3 e ¥ mﬂww% 8t} e wann i o8 oY
as 2 ! _ O
e 3015 1 ol I8 wl =
<
Mw 8z m TG 1A Arfer S7] Louem meges — (2007 —m O
7 e (W EITTY or] 8¢ Al 7 LRI N =_— D
| ¢ 84 _—
L nQAﬂ AAA 5V
e e SNMM%_ o= wan 0v2sTve — Y
oz s > ; ! 3 ov2sIng e =
X30N1/BOLD3S T mVON. o] xom 1291 ®
v | —_—— - 8V
8 ot [>—roowe 1 mVO~_|2Y|J_In~ viva oy — )
14 ve [ > e [ . s
ICTETELITT] wovas o | U s | i | AN 2D A ﬁq -
sl 2| o] ef 9] ¢]¢
B0St e “ 0v28ve “ Do 17100 o o
. 3 =
vig INIW vdis L 1z (9u) [~ 269 —_—
t - 9926204 ()
y $221 ov2sive _
AS+ AS+ [£)] 33
S v
(3] v U
any

BY?E » SEPTEMBER 1985

96



CIRCUIT CELLAR

HILNRd
ar

440051 g
919 ==

L1

38041S

|

13534

£ 380YLS ¥MILNIHd

1383y

0 U

-3
-]

veSINL
otal —*\

ov

0

g

10

H
L PLESTVYL
NV (3]

1a

20

(1]

LE]

S0

t
2
£
4
s
9
(3
N sa
6

¢a
ot %oy

voot
£y

00

c

w
-1

3000

S ALY
dis

AG+

!

€D

100¥NL
zy9

(1]
{TUNINON}

[ 6291

HILYIANI
39v10A

37001

SED
WN +

T

i

99,121 el

VEELYNT
~ P 2

ETC——

a7ro L

N

b M2/t
pozt
oty

—NOIHI

QN9

819 ¢12°$12-012 ‘810~12

Eld} ov_‘\ 4701 /H\

22d 9€d

+1

ALY

red
L

l

~
-]

;

=
z
)
Pt

i

HS3W43H
38YN3I O/)
318YN3 W3N

i

l

I

135S NOISNVdX3 U

2y

AS+

1.3

3o =

(-4

vswe |
EY

ot

u.:d/H\ a0t
€62 1€2-£22 e

=16

AS+

er

AZL+

AZL+

3804LS HILNIYD

ov

380HLS YILNNND

AoV ¥WO 304 U
73S 243 U

——
>
SO
—_—D
—_—

97

SEPTEMBER 1985 « BYTE



CIRCUIT CELLAR

write precompensation. The 9266, as
mentioned earlier, combines the NEC
765A/Intel 8272 FDC with SMC's
9229 digital data separator. Thus,
from the host CPU side, the 9266
looks just like these devices, including
hardware and software compatibility.

The 9266 clock is generated by an
8-MHz oscillator composed of a
crystal and [C21. Jumpers are pro-
vided to select write precompensa-

tion and allow 8-inch floppy-disk
drives to be interfaced.

On the CPU side, the key require-
ments are interfacing the 9266 with
both programmed 1/O (CS). for things
like initialization and status check. and
with DMA (DRQ. DACK), for data
transfer.

Programmed 1/O is straightforward.
with CS generated for 1/O address 80,
and RD and WR directly generated by

Table 3: Power connections for figure 4.

+5V GND +12V

-8V

6  — —
6 -
6 -
[ — —
% - .
% - -
[
16 = —

—_
WNEAE~N~NO®®~N®

&
w

Y

N o
WNNOO®OONO®N
|

JP10 2 — 1x3 TXS function/drive size

IC1 50256 DRAM 150 ns 8
IC2 50256 DRAM 150 ns 8
IC3 50256 DRAM 150 ns 8
IC4 50256 DRAM 150 ns 8
IC5 50256 DRAM 150 ns 8
IC6 50256 DRAM 150 ns 8
IC7 50256 DRAM 150 ns 8
IC8 50256 DRAM 150 ns 8
IC9  74LS374 16
IC10  74LS74 14
IC11 74L8157 16
IC12 7418157 16
IC13  74LS157 16
IC14  74LS74 14
IC15  74LS74 14
IC16 2764 monitor ROM 200 ns 28
IC17 1488 =
IC18 HD64180 32
IC19 1489 14
1C20 (74LS156) optional 16
IC21  74LS240 20
1C22 74LS00 14
IC23 74LS240 20
IC24 FDC 9266 40
1IC25 74LS158 16
IC26 7415139 16
1C27 7407 14
1C28 7406 14
IC29 7660 regulator —
Jumpers

JP1 (1x3) ROM size

JP2  (1x3) RAM size

JP3  (1x3) CTS0 disable

JP4  (1x5) RS-232C gate output

JP5  (1x3) RS-232C gate input

JP6  (1x2) Drive without ready

JP7  (1x3) Write precomp mode

JP8  (2x6) Write precomp value

JP9  (1x3) Single-/double-sided drive
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the HD64180. This is the same
scheme used to interface with other
80xx family peripheral devices.

DMA is a little more involved. First,
DMAC channel | is used for the FDC
since dedicated handshaking lines
(DREQI!. TENDI) are provided on the
HD64180. Since DMAC channel 0
control lines are multiplexed (with
ASCI clocks). DMAC channel O is used
for memory-memory DMA. This
means that the ASCI clock functions
are available, although they are not
currently used in this design.

For disk DMA. the 9266 asserts
DRQ, which in turn causes HD64180
DREQI assertion. The HD64180 per-
forms DMA reads/writes to 1/0O ad-
dress OAQ. which causes the 9266
DACK to be asserted, completing the
transfer cycle. After the DMAC's pro-
grammed number of reads/writes has
completed, the HD64180 TENDI out-
put is asserted and, after inversion,
causes the 9266 TC (terminal count)
input to be asserted, completing the
DMA operation. This is typically
followed by the 9266 generating an
HD64180 INT 2 external interrupt.
This interrupt-service routine can read
the 9266's status to determine if
errors occurred, etc.

However, one “gotcha.” fixed by flip/
flop IC14. conditions the 9266 DRQ
output. It turns out that if 9266 DRQ
directly generates HD64180 DREQI
the HD64180 may respond too quick-
ly. This is because HD64180 DREQ in-
put logic was designed to minimize
latency, and DREQ can thus be
recognized at a machine-cycle break-
point. Unfortunately, the 9266 re-
quires that at least 800 ns elapse from
the time it asserts DRQ before the
DMA transfer (DACK) actually occurs.
In other words, when the 9266 “asks”
for service, it really doesn't want it . . .
yet! To prevent accessing the 9266 too
quickly after DRQ, DRQ from the 9266
is delayed at IC14 before issuing the
DREQI! to the HD64180. DRQ is
delayed by one REF cycle time.

Minifloppy double-density data
transfers occur at a 250-kilohertz
(kHz) data rate. Thus, each byte must
be read within 32 us. The disk-driver
software reprograms the refresh-




CIRCUIT CELLAR

request rate from every 80 ¢ cycles
to every 40 ¢ cycles prior to disk
DMA and reassigns it back to 80 ¢
cycles after the disk DMA is com-
pleted. The 9266 DRQ is delayed from
between 40 ¢ cycles to 79 ¢ cycles.
This is about 6 to 14 us. Therefore, the
800-ns delay and 32-us data-transfer
constraint are both met. Note that
8-inch floppy double-density data
transfer is twice as fast (500 kHz) and
requires a refresh-rate increase to
every 20 ¢ cycles.

EXPANSION Bus

The spare CS from address decoder
IC26 (/O addresses OEQ to OFF) and
all major buses (address, data, con-
trol) are routed to the expansion bus.
This allows an /O expansion-board
capability. The full complement of
HD64180 control signals (IOE, E, RD,
WR, etc) allows easy interface to all
standard peripheral LSI (large-scale in-
tegration) devices, including the 80xx,
68xx, and 65xx families. Example ex-
pansion boards could include a hard-
disk controller. 1200-bits-per-second
(bps) modem, or LAN (local-area net-
work) interface.

POWER SUPPLY

The SBI80 requires +5V and + 12V
power. A negative voltage is
generated on board. which is used
only by the RS-232C driver. The
negative voltage is obtained by using
a Zener diode to obtain +9 V from
+12 V. which is then inverted using an
Intersil 7660 converter. The +12v
power is used only for the RS-232C
driver. Thus, the SBI80 uses only
significant power from the +5-V sup-
ply. Typically, this may be from 0.3 to
0.6 ampere (A) (depending on the
proportion of the TTL [transistor-
transistor logic| and memory devices
that are CMOS)—about the same as
a 5%-inch floppy disk.

THE SBI80 ROM MONITOR

While my initial discussion espoused
the merits of the Z-System, every
good single-board computer needs a
ROM monitor that should be more
useful than just booting the operating
system from a floppy disk. The SB180

ASCI| table: Prints an ASCII table

mooOw>»

[l

includes a breakpoint

arguments

Klean disk: Formats a specified drive

T OoOzZZ X

and the auxiliary RS-232C port

CcC 4w DO

or console serial port

x 5 <

Bank select: Selects a 64K-byte memory bank

Copy disk: Systems with 256K bytes of RAM can perform single-drive copies

Display memory: Displays memory in hexadecimal and ASCII

Emulate terminal: Console keyboard is echoed to the auxiliary RS-232C output,
and the RS-232C input is echoed on the console display

Fill. memory: Any portion of memory is filied with a data byte

Go to program: Starts program execution at specified address and optionally

H Hexmath: Prints the 20-bii sum and difference and 32-bit product of the two
Input port: Prints the 8-bil data input frem specified port

Move memory: Moves a block of memory

New command: Enables new commands from extended ROM space
Output port: Byte is output to specified port address

Printer select: Toggles printer selection between the Centronics parallel port

Query memory: Searches memory for pattern of 1 to 4 bytes

Read disk: Reads specified sectors from drive into memory

Set memory: Displays memory contents and allows new data to be entered
Test system: Tests various system devices

Upload hexadecimal file: Uploads Intel hexadecimal file from auxiliary

Verity memory: Compares two blocks of memory
Write disk: Writes specified sectors to disk from memory

eXamine CPU registers: Displays main and alternate CPU registers
and prompts for modification of main registers

Y Yank I/O registers: Displays the HD64180 on-chip I/ registers
Z Z-System boot: Boots the Z-System from disk

Figure 5: A list of the monitor commands.

8K-byte ROM monitor includes com-
mands for everything you need—from
A to Z. It is supplied on an 8K-byte
EPROM. (The SBI80 alsc supports
16K- and 32K-byte ROMSs, so addi-
tional commands or application pro-
grams can be supported.)

The SB180 ROM monitor provides
commands to assist the design and
debugging of SB180-related hardware
and software. Also, it serves as a
stand-alone training vehicle for the
HD64180 CPU.

The monitor supports the following
110 devices:

CON: Console RS-232C serial port
AUX: Auxiliary RS-232C serial port
CEN: Centronics parallel printer port

DSK: Floppy-disk storage devices

The monitor supports one to four
5Y-inch, 48- or 96-tpi (tracks per inch),
40- or 80-track, double-sided double-
density disk drives. During initial
system checkout, such a drive should
be connected to verify operation of
the disk interface.

At RESET, the monitor first checks
for tatal RAM failure. If the RAM is
bad. the monitor waits for a carriage
return to be typed on the console in
order to determine the console data-
transmission rate and then prints 8
binary digits—each corresponding to
one DRAM chip. A chip associated
with a 1 is faulty. The RAM-check se-

(continued)
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quence is repeated each time a car-
riage return is typed.

If the RAM is okay, the stack is set
up. and the monitor checks to see if
a disk is loaded in drive #0. If so, the
DOS boot-load sequence (same as
the Z command) is started

Photo 3: The SBI80 can be packaged in many off-the-shelf enclosures advertised in

The monitor commands are shown
in figure 5.

THE LUNCHBOX COMPUTER

The only things you need to turn the
SB180 into a full-fledged stand-alone
microcomputer are a +5V and + 12V

BYTE. It fits comfortably to the left of a pair of half-height 5Y-inch disk drives in a
case available from Disk Plus. This enclosure also includes the power supply.

Photo 4: The enclosure from photo 3 is shown with the cover on. The only additional
hardware necessary to use the system is a serial terminal.

100 BYTE - SEPTEMBER 1985

power supply (or a 12V battery and
5V regulator), at least one 5%-inch
floppy-disk drive (initially), and a serial
terminal.

You can mount such a small com-
puter in many ways (see photos 3 and
4). If you use a half-height drive, the
SB180 will fit on top of the drive in-
side a single full-height disk-drive
chassis including power supply! Since
the console serial port can automati-
cally detect the terminal's data-
transmission rate, you can carry your
SB180 with you and connect it to any
terminal (or computer emulating a ter-
minal) running at 300, 1200, 9600, or
19,200 bps (other rates are optional-
ly selected).

It is possible to fit the SB180. power
supply, and two 3%-inch floppies into
a lunchbox. If you want to get fancy.
you could fit the SB180. power supply.
one or two half-height floppies, the
Micromint Term-Mite terminal board,
and a keyboard into a small attaché
case. Use any handy video monitor,
and voila! You have just out-
Osborned Adam Osborne!

| can imagine many unusual ways to
package the SB180. When good LCDs
(liquid-crystal displays) come down in
price a bit more, | think the SB180 can
form the basis of a functional note-
book computer. The SB180 makes
minimal use of the + 12V supply (and
only for RS-232C operation) and can
use less than 1 A at +5 V, so battery
power is a real possibility, With just
one floppy disk. the SB180 can be-
come a super data logger. While my
Z8 BASIC or FORTH single-board
computer might ordinarily be used for
such an application. not everyone
likes to program in FORTH or BASIC.
With a CP/M-compatible computer. a
developer can now choose Pascal, C.
FORTRAN, or even PL/I for applica-
tions. Since the data is already in
CP/M format. it makes data analysis
convenient.

The Z-System is provided with the
complete SB180 board and software
package. While it comes with a utility
to read several other common
5V-inch formats (like Kaypro and
Osborne), its native format is identical
to the well-optimized 386K-byte
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double-sided double-density format
of the Little Board from Ampro Inc.
Provisions have been made to sup-
port 8-inch drives as well. Of course,
it is possible to implement CP/M 2.2
CP/M Plus, MP/M 11. TurboDOS, or
Qasis if you prefer.

Although simple benchmarks are
not to be taken as the last word in
describing a computer's performance,
I did run the BYTE Sieve of Eratos-
thenes prime-number program on the
SB180 and the MPX-16 (8088-based
with a 4.77-MHz clock. same as the
IBM PC) using appropriate versions of
Microsoft BASIC. For one iteration,
the MPX using GW-BASIC took 203
seconds, while the SB180 using MS-
BASIC took 147 seconds. An empty
FOR . . .NEXT loop with 20,000 itera-
tions took 27 seconds on the MPX
and only 18 seconds on the SBI80.
Don't forget that these results are
based on the 6-MHz implementation
of the HD64180; with a 9-MHz clock
the results will be spectacular—not
quite the speed of an IBM PC AT, but
close!

EXPERIMENTERS

As always, | try to support the com-
puter experimenter by rewarding
diligence. If you build the SBi80 from
scratch, send me a picture, and I'll
send you a copy of the BIOS and
ROM monitor on disk (SB180 format.
double-sided double-density) at no
charge, provided it is for your per-
sonal use. A printed listing is available
for a modest charge.

If you build. buy. or otherwise as-
semble an SB180 system. | would like
to know about it. | will be designing
expansion boards for the SBI80 and
can notify you of them in advance of
publication. In addition. having your
name will greatly simplify the organi-
zation of any users groups that might
arise.

CIRCUIT CELLAR FEEDBACK
This month's Circuit Cellar Feedback
is on page 416.

NEXT MONTH
In part 2 of this article. I'll describe the
software for the SB180. m

Special thanks to Tom Cantrell, Merrill Lathers,
and Bob Stek for their contributions to this project.

The following items are available from

The Micromint Inc.

25 Terrace Dr.

Vernon. CT 06066

(800) 635-3355 for orders
(203) 871-6170 for information

1. SB180 computer board with 256K bytes
of RAM. Complete with user's manual and
ROM monitor.

assembled and tested. . .SB180-1. $369

complete kit. . . .SB180-2. $349
2. SBI80 boot disk. Z-System DOS with
limited utilities and BIOS. Provided on one
5%-inch SB180 format double-sided double-
density disk. .. .. ..SBI180-10, $49
3. Z-System. including ZRDOS, ZCPR3, an
editor and utilities, ZAS assembler, BIOS
source. and ZDM debugger. Complete with
manuals. Provided on four 5%-inch SBI80
format double-sided double-density disks

- .SB180-20. $190
4. HD64B180 chip (6 MHz) with data
manual and 12.288-MHz XTAL......$50

5. BYTE readers special. Complete SB180
computer board with 256K bytes of RAM
user's manual. ROM monitor, and all the soft-
ware listed in item 3. (Available through
December 31. 1985)
assembled and tested.SB180-1-20. $499
complete kit SB180-2-20, $479

All boards are complete with the exception
of the 50-pin, 8-inch drive and 44-pin expan-
sion headers, which are not populated. They
are optionally available. Printer, power. disk,
and terminal cables are available separate-
ly. Call for pricing.

Please include $10 ($7 less on item 4) for
shipping and handling in the continental
United States. $18 elsewhere. Connecticut
residents please include 7.5 percent sales
tax

Editor’'s Note: Steve often refers to previous
Circuit Cellar articles. Most of these past ar-
ticles are available in book form from BYTE
Books, McGraw-Hill Book Company. POB
400, Hightstown, NJ 08250.

Ciarcia's Circuit Cellar. Volume | covers articles
in BYTE from September 1977 through
November 1978. Vblume 11 covers December
1978 through [une 1980. Volume 111 covers july
1980 through December 1981. Volume 1V
covers January 1982 through june 1983

To receive a complete list of Ciarcia's Cir-
cuit Cellar project kits. circle 100 on the
reader-service inquiry card at the back of
the magazine.
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THE AUTONOMOUS ROBOT

IS NOW PRICED FOR
EVERYONE!

Buy each subassembly as a kit
or factory assembled and create
your own GEMINI Robot.

Or, for
convenience,
start with
GEMINEX
our starter
kit, and
expand to
GEMINI
later with
upgrade kits.
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Either way, v

Buy a piece of tomorrow
TODAY!

CALL or WRITE For Our FREE
Brochure.

ar‘ctec‘fsgstems

9104 Red Branch Road
Columbia, Maryland 21045
(301)730-1237
Telex 87-781
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the latest version O

You asked for Ty Teactions W Ok, here goes. BUb Tmafraid] can't
give you 10 many Suggestions on how to improve it. It's greadt

Look, a1 expected was & gimple littie calendamcalculawrnotepad utility, and 1 would have Deen
catisfied with that. What 1 found instead, i5 that Homebase ig very much mOte- 1t has quickly become
the single most indispensible piece of software that T own. 16 is easy o use and powerf\ﬂ without
being intimidating. 1618 definitely one of those “DoW did 1 ever get along withodt thig?" programs.
Tusethe calendar addressbook functions constantly, both at home and in my Kaypro 2000
whenI'm traveling. 1¢'s like taking MY whole office with me,bub without the problems of dragging
it around the airport, of trying 10 getit through customs-

The notepad functions are especially useful. What 1 like the best 18 that 1 can just openup 3 window
and go 10 work withou® naving to first Jearn a whole €W language. My ideas are always close ab
nand and I can get to my notes quickly- pLUS I can pull out notes on &y gpectfic Wopic that 1 need
(Translation: It's a whole dataase gystem, without 1l the big words. I Jike this alot)

makes MO8t of my utility P obsolete,andacalc\ﬂamrmat does eve bt reheat
my coffee (Do you aceept trade-ns of hand held caloulators?)

The built-n terminal program ought tove called «gn Excedrin Option” because it the head
aches of using & mode msappear.lukemeeasemmwmchl ¢an co m and store

gpecific configurations. And T really like mebackgm\md electronic mail; 1 didn’t know it could be
this easy Of convenient. 1 also like peing able to just open & gmall window to listen in onthe

T'm sorry that 1 naven’t used the cut and paste function enougn 10 rave about it Who ymows? Maybe
mismmepmofmepmgmmmau’nmw.mwmlstm got my monsy’s worth-

Thopeyousella Zillion copies. Andyou ghould because the price i8 \unbelievable. AS faras Tl
concerned, you've set & new standard for others to ry 0 mateh. At $49 95, the progralt g certainly
worth it, ten. times OVer.

Sincerely.

o e (RN

David Gerrold

David Gerrold is the award winning author of:

The World of Startrek, The Trouble with Triobies, A Matter for Men, A Day for pamnatiof, the classiC novel O rtificial
intelligence: when Harlie was One, and @ frequent contributor to computer magazines.
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HOMEBASE™ BREAKS THE s

SOFTWARE BARRIER
BY COMBINING

ALLTHERESIDENT
PROGRAMS YOUVE
ALWAYSWANTED... "
INTO ONESOLID

PIECE OF SOFTWARE
THAT LIVES IN YOUR
COMPUTER ALONGSIDE
WORDSTAR, LOTUS OR AR
ELSE YOU HAPPEN TO BERUNNING.

FEATURES

Notepods —you can have a single, simple notepad, or use HOMEBASE'S full power to have a
sefies of noteboses indexed, cross+eferenced and fully searchable and sorfable.

o Calculator—designed for simple calculations and compiex formulaic work as well

® DOS Services~you can open mulfiple directones onscreen. move copy, view and even edit
ﬁles from this powerful feature. And you can get @ beginner up and running with MSDOS i just
minutes

® Instant Databases—just hit the hotkey to fieeze whatever software you're woking in, and
you're readly o find, insert o manipulate data. Hit it again, and you're bock working in your orginal
software without skipping a beat.

i,
[ J sgegs ,,
resident ufilities.
. Pro rommoble Hotkeys—yos can choose the hotkeys you want to take you info
e Time & Expense Diary —the easy way to keep out o trouble with tha IRS

| ‘% “We like HomeBase.
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_}. nextgeneration of
. Paul Freiberger
& Phillip Robinson
© atle e ossoge e~y on s s s
: %?ggggghiegg%t\i%ﬁolw eflachonic mall amves and files Hself while you're

® Quickien Terminal-—instant communications, availabie at tha fouch of a hotkey.

® Auto Dialer—stores configuration data for each rame . . . even the window size you choose for
that particuiar communication.

® Alamm—a window opens containing your appoiniment information, and the alomn first ficks,
then ings

® Multiple Phone/Address Directories—ceate os many as you like.

® Rolodex™ Card Printer—prnfs your HOMEBASE address book diractty onto confinous form
Rolodex cards

¢ lemplate Maker—create instant enfry forms for your HOMEBASE Databases

secretary of receptionist
o Cut & Paste—from anywhere to anywhere! You can even cut columns of numbers and paste = : ¢
them dlmﬁy info your HOMERASE Calcutator for instant addition! ® New EQSY Installation—NOW HCMEBASE can WN be instalied W evefyone'

ORDER YOUR COPY OF HOMEBASE TODAY!
(NOW . .. ALL ORDERS SHIPPED \WITHIN 48 HRS.#)
For Visa, American Express and MasterCard Orders Call Toll Free 1-800-538-8157 ext. 824 Calitomic B00-672-3470 exi. 824 (Lines open
24 hours a day, 7 days a week) Or fill in this ORDER FORM enclose check, money order or Visa, Amesican Express and MasterCard number.

HOMEBASE is available for the IBM PC, AT, XT and Tue Compatibles. Requues at least 256K (320K o more is recommended) so that it can reside
in memory at the same fime you're running other programs.

o Mailing Label Printer—pant iabels fram your address book in just seconds

® Screen Sover—automaticaly tums.off our sSreen when you hoven't hit the keyboard for @
whike. To fum # back on again, just At any key. Prevents image bum-in

o Type Ahead Keyboard Buffer

® On-screen clock—ijust hit ne hotkey.

o Mulliple Ca encars—HOMEBASE alows the user to keep frack of numerous appointment
books. And fo search across one or all of them. Imagine haw vaiuable this can be for a centrat

HOMEBASE $49.95 + 95 for shipping and handling* SEND TO:

check C meney orderO VSAQ Amenconbpress  Card # Bxp.Date
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Company Name ]

Address Amber Systems

Cy Siate Zp 1171 S. Saratoga-Sunnyvale Road
Home Phone ( ) Work Phone San Jose, CA 95129

"Catiformia residents odd 6% sales tax. Outside US. please add $15. Checks must be on @ US. bank and in US. dollars. Sany. no C.O.0. o purchase orders
¥or decler and site license information. call 408 996-1883.
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large and small. For further information on site licenses call 408-996-1883.



A\lca,ﬁ‘“dg‘;;

104 BYTE - SEPTEMBER 1985



PRO-GRAMMING PROJECT

AN ANALYSIS
OF
SORTS

BY JONATHAN AMSTERDAM

How to choose
one sorting algorithm over another

A friend told me recent-
ly that 90 percent of all
the computer programs
._D in the world sort. | can
believe it. Our society's
-L.. passion for organization
has elevated the simple
task of putting things in order to a position
of major importance. And who better to
carry out the job than those informational
beasts of burden—computers?

Because of their significance, sorting
algorithms have been thoroughly studied.
Some are slow and some are fast. Some
sort a few items and some sort millions of
items. Here | want to discuss sorting in the
context of three different algorithms: Selec-
tion Sort, for small lists, Quicksort, for larger
lists, and Mergesort, for lists of a size so
monstrous they can't fit into memory all at
once. But first we will need to develop some
simple tools to help us with our analysis of
these algorithms.

ANALYSIS

Our goal is to understand the efficiency of
some sorting algorithms. But we are im-
mediately faced with a problem: How can
we study an algorithm in the abstract with-
out considering the language it's written in
or the machine it's running on? For exam-
ple. any algorithm written in a high-level
language will run faster when written in

assembly language. And any program run-
ning on a microcomputer would run faster
on a mainframe. We want to abstract away
from these facts, to talk about an algorithm's
running time independent of machine or
language.

Computer scientists have come up with
some simple rules that make this possible.
The first is to measure running time by the
number of key operations used in the al-
gorithm rather than by actual speed on
some computer or by number of instruc-
tions executed. For example, in sorting, the
two key operations are comparing two
items and swapping their positions. The
idea behind this rule is that any program
that implements the algorithm, regardless
of what language it’s written in or what com-
puter it's running on, will have to do the
same number of key operations. The
number of comparisons is usually a better
indication of the running time because
there will almost always be more com-
parisons than swaps in a sorting algorithm.

The second important rule is to measure
an algorithm's speed in terms of the size of
its input. In a way, this is just common
sense; we wouldn't want to compare the

(continued)
Jonathan Amsterdam is a graduate student at the
Massachusetts lnstitute of Technology Artificial
Intelligence Laboratory. He can be reached at 1643
Cambridge St. #34. Cambridge. MA 02138.
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running time of an algorithm sorting
[0 things to another sorting 100
things. More likely. we would have
some kind of table that compared the
algorithms’ times on lists of 10, 100,
1000, or more things.

But we'd actually want something
more than a table. Ideally, we want a
function that tells us, for any size in-
put, what the running time will be.
Then we can compare the rate of the
functions’ growth to see which does
better in the long run. For example,
the function f(n) = n2 will "grow faster”
than g(n) = 100n. That is, for sufficient-
ly large values of n—in this case, when
n is greater than 100—f will be larger
than ¢g. Comparing rates of growth is
made easier by looking at a graph,
such as the one shown in figure 1. It
displays the graphs of several com-
mon functions, including those we will
be discussing here.

This idea of the size of a function
in the long run—the so-called asymp-
totic rate of growth—is central to the
analysis of algorithms. When we com-
pare two algorithms, we usually don't
care how well they do on small prob-
lems because small problems are
easy. We want to know if they can
maintain their good performance
when the problems start getting large.
Sorting a list of 10 items is going to
take practically no time regardless of
which sorting algorithm we choose.
But as the lists get bigger, it becomes
clear that the inherently slower
algorithms are inferior.

To analyze an algorithm, then, we
can derive the function that relates
the key operations of the algorithm to
the size of the input and obtain its
asymptotic rate of growth. But often
even this level of abstraction is too
detailed. After all, it hardly matters on
big problems if a sorting algorithm
takes 37n + 4 comparisons or 24n —
6. The important point is that the
number of comparisons is directly
proportional to the size of the input;
that is, both functions have an asymp-
totic growth rate on the order of n. We
will rarely go astray in our analysis of
algorithms if we ignore additive and
multiplicative constants and use
order-of-magnitude estimates. In fact,

106 BYTE * SEPTEMBER 1985

300+

200

f(n)

150

100

50

Figure 1: Rates of growth of some
common functions.

Listing 1: The algorithm for
Selection Sort.

Selection Sort.
Input: an array, A, and its size, n
Output: the same array A, in sorted

order.
begin
for i :=1 to n do begin
m:= i
forj:=i+1tondo

compare A[j] to A[m], making |
the new m if it is less;
swap Ali] and A[m];
end
end.

there is a common and convenient
notation for this; Write “f = O(n)” (or
“function f is order »”) if the growth
rate of f is on the order of n. This so-
called "Big O notation has a more
rigorous definition, which goes as
follows:

If f and g are two functions, then f =
Ol(g) if and only if there are two con-
stants, ¢ and k. such that f <= ¢g + k.

For example, if f is the function 37r
+ 4, then f = O(n), because we can
choose ¢ to be 37 and k to be 4, so
that 37n + 4 isequal to 37n + 4. To
take a less obvious example, the func-
tion 150n? + 97n — 34 is O(n?). In this
case, we could choose ¢ to be 200 and
k to be 13; many other choices are
also possible.

Big O notation has several advan-
tages. It eliminates the distracting clut-
ter of constants and slow-growing

terms in our functions, making it
easier to compare them. It abstracts
away from unimportant details, allow-
ing us to study an algorithm in its
simplest form. And it simplifies our
analysis by freeing us from the tedium
of exact counting.  the trained eve,
the "Big O" running time of an algo-
rithm is often visible at a glance.

SELECTION SORT

Let's look at the algorithm for Selec-
tion Sort (see listing 1). Given a list of
items to sort in ascending order, the
idea is to find the smallest item and
swap it with the item at the top of the
list. Then the next time around we
don't have to consider the first item
again; instead, we find the minimum
of items 2 through n and swap it with
the second item. Finding the
minimum is done as follows: Start
with the minimum set to the first item,
go through all the items, and if any
one is smaller than the minimum,
make it the new minimum.

Let’s analyze the algorithm by see-
ing how many comparisons it per-
forms. The only place we do com-
parisons is when we find the mini-
mum. We do one comparison for
each of the possible values of i and
j. Wheniis |, jranges from 2 to #, for
a total of n—1 values, hence n—1 com-
parisons; when i is 2, j ranges from 3
to n, or n—2 comparisons; when i
equals n—1, j only covers one value;
and finally. when i equals n, we don't
execute the j loop at all. The total
number of comparisons, then, is (n—1)
+ (n=2) + (n=-3) + ... + 1.

it is not hard to show that this sum
equals

=l o 1a)inz—n)

From our discussion of Big O nota-
tion, this is O(n?). So the Selection Sort
is an order n? sort. That is, for a list
of size n, Selection Sort will doon the
order of n2 comparisons. By the way,
the famous Bubblesort algorithm is
also O(n?).

BEATING n?: MERGESORT
Can we do better than O(n?)? Yes, and
the algorithm that does it. Mergesort,
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uses the technique of divide-and-
conquer to solve a large problem:
Divide it into smaller problems of the
same type, and solve the smaller
problems the same way.

Mergesort takes two sorted lists, A
and B. and merges them into a single
sorted list, C. We start by comparing
the first items of the lists. Since the
lists are sorted, the smaller of the first
items will be the smallest item overall.
Say the first item of list A is smaller.
We put this item at the start of C, then
compare the next item of A with the
first of B. Again, we put the smaller
on the C list. We continue in this way
until we've gone through both A and
B. At the end. C will contain all the
items of A and B in sorted order.

Given that we can merge two sorted
lists, here’'s how we sort: If the list to
be sorted is longer than one item. we
split it in half (or as near as possible)
and call Mergesort to sort the two
halves. Then we merge the two sorted
halves together. Listing 2 shows the
algorithm for Mergesort. If the list to
be sorted is one item long then
there’s nothing to do; it's already
sorted.

It is harder to analyze Mergesort
than it is to analyze Selection Sort
because Mergesort is recursive. First,
look at the merge part of the algo-
rithm. It takes at most » comparisons
to merge two sorted lists each of size
n/2 into a single list of size n. To see
this, note that every time we do a
comparison we add an item to our
final list, so we can't do more com-
parisons than there are items. The
merge phase, then, is O(n).

What about the rest of the algo-
rithm? In a sense, there really is no
“rest of the algorithm>~the only time
any real work (ie. comparison) gets
done is in the merge phase. So the
questions are, how often do we
merge, and how much do we merge
each time?

The best way to view Mergesort is
as a binary tree (see figure 2). Each
node represents a call on the Merge-
sort procedure. The top (root) of the
tree represents the initial call of the
procedure with a list of size n.
Mergesort is then called recursively

Figure 2: The Mergesort tree.

Listing 2: The algorithm for
Mergesort.

Mergesort.
Input: a list, L.
Output: a sorted list, S.
begin
If L is one item long, then S := L
Otherwise,
split L into two lists L1 and L2,
each about half as big.
Mergesort L1 into $1
Mergesort L2 into S2.
merge S1 and S2 into S.
end.

twice, each time with a list of size n/2.
Each of these invocations of the pro-
cedure makes two other recursive
calls, until finally we reach lists one
item long.

At each level of the Mergesort tree,
we do O(n) comparisons. At the top
level of the tree, the only comparisons
occur when we merge two lists of size
n/2 into a list of size n; this operation
takes at most n comparisons. At the
next level, there are two merges. each
creating a list of size n/2 Since each
of these merges takes n/2 com-
parisons and there are two of them,
we again have n comparisons. At the
third level, there are four merges of
n/4 comparisons each. and the same
thing happens for the fourth level of
the tree, etc.

We can now state that the running
time of Mergesort is O(nk), where k is
the number of levels of the Mergesort

tree. We can express k in terms of n
by noting that the number of levels of
the tree is just the number of times
you can divide a list of size n in half
repeatedly until you get a list of size
1. That's the same as the number of
times we can divide the number » by
2 until you reach 1 it happens to be
about logn (by which | mean the
logarithm to the base 2 of n). We can
convince ourselves of this easily if we
choose n to be a power of 2. For in-
stance, 2? equals 4; 4 divided by 2 is
2. and 2 divided by 2 is |.

Armed with this fact, we can con-
clude that Mergesort is an O(nlogn) al-
gorithm—logn levels of the tree with
n comparisons at each level. That's
better than O(r?), and the larger n is,
the better it is. A glance at figure 1
will help you see that the function n?
grows much faster than nlogn. It also
helps to look at some numbers: For
n = 8, n? is 64 while nlogn is 24—not
much of a difference. But for n = 256,
n? is over 65,000. whereas nlogn is just
over 2000.

Again, the obvious question is: Can
we do better than Mergesort? If we
know beforehand that the values to
be sorted are in a limited range—say.
the integers between | and 100—then
it's possible to sort in O(n) time, and
furthermore, we never have to com-
pare the items we're sorting. But if we
have no special information about the
values to be sorted. then we can only
use comparisons to sort them. It can
be shown that if sorting is done by
comparisons only, then O(nlogn) com-
parisons is the optimum. The proof is
beyond the scope of this article, but
it is contained in the book Data Struc-
tures and Algorithms by Aho, Hopcroft,
and Ullman (Reading. MA: Addison-
Wesley, 1983, page 282). The most
thorough treatmernit of sorting algo-
rithms is contained in Donald E.
Knuth's Art of Computer Programming.
Volume 3: Sorting and Searching (Reading,
MA: Addison-Wesley, 1973).

While Mergesort is theoretically as
good as possible, if we were to actual-
ly implement it. we would discover
that it has some hidden costs that
slow it down (particularly its need for

(continued)
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an extra array in the merge phase).
There is an algorithm that, like Merge-
sort, is O(nlogn), but it will nonethe-
less run faster by a constant factor on
all present-day computers. (Remem-
ber: 2nlogn and 1000nlogn are both
Olnlogn).) The algorithm, called
Quicksort, is the fastest known com-
parison-based sorting technique.

QUICKSORT

Quicksort works like this: If the list to
be sorted has only one item, we do
nothing. Otherwise, we pick an item
from the list and call it the pivot. Now
we partition the list into two halves—
items less than or equal to the pivot
and items greater than it. Then we
sort the two halves. We don't have to
do anything after sorting the two
halves, since the partitioning has
already made sure that all the small
things are at the beginning and all the
large ones at the end.

Quicksort is similar to Mergesort
and, in fact, was inspired by it. The key
difference is that instead of a merge
phase after the recursive sort, Quick-
sort has a partitioning phase before
the recursion. What makes Quicksort
more efficient than Mergesort is that,
like Selection Sort, all the work can be
done in place; that is, we only have
to manipulate the original array.
Listing 3 shows the Quicksort
algorithm.

We partition an array as follows. We
start by pointing to the beginning and
end of the list to be partitioned. Say,
for example, i points to the beginning
and j to the end. Move i forward in the
list until we reach an element larger
than the pivot. Move j backward until
it reaches an element smaller than the
pivot. Then swap the item i points to
with the one j points to. Repeat this
until i meets j and then the list will be
partitioned. Figure 3 shows how a list
with five items would be partitioned
by this method.

The analysis for Quicksort is similar
to that for Mergesort. The partition-
ing phase takes O(n) comparisons,
and if the list is partitioned into two
almost equal halves, then the Quick-
sort tree will have logn levels. So
Quicksort is Ofnlogn). right? Wwell,
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Figure 3: Partitioning of an array
segment in Quicksort. 1n line a, i and j
point to the beginning and end of the
array, respectively. The pivot is taken to be
the first element, here 5. In line b,

i moves forward until the element it
points to is greater than the pivot. In
line ¢. j then moves down until it reaches
an element less than or equal to the
pivot. In line d. the two elements
pointed to by | and j are swapped. And
in line e, i then moves up again,
becoming equal to j. This terminates the
partitioning phase.

Listing 3: The algorithm for
Quicksort.

Quicksort.
Input: an array A, with items from
1ton.
Output: the same array, sorted
begin
chcose a pivot;
partition the list so that alt
items < = pivot are < |;
Quicksort A from 1 toi-1
Quicksort A from i to n;
end.

almost. Our analysis depends on the
fact that the list will be split nearly in
half. That, in turn, depends on how we
choose the pivot. Say we always
choose the first element as the pivot
Now, if we assume a random distribu-
tion of lists, then on the average the
first item will be somewhere comfort-
ably between the largest and the
smallest, so the list will be partitioned
nearly in half. So, on the average,
Quicksort is O(nlogn).

But let's look at the worst case: Say
we always manage to choose for our
pivot the largest (or smallest) item in
the list. Then we will partition the list
into two parts, one of size 1 and the
other of size n—1. We would then par-
tition the second of those into lists of
size | and n-2, etc—a total of n par-
titions that take times n—1, n—2, and
so on. The analysis looks similar to
that for Selection Sort, and indeed the
result is the same. So the worst-case
time for Quicksort is O(n?).

It should be clear now that the
choice of pivot is very important. If we
choose it wisely, we can decrease our
chances of ending up with a slow sort.
There are lots of ways to choose
pivots cleverly. For instance, we might
choose three items at random and
use the median (middle item) of the
three as the pivot. This would improve
Quicksort's chances of running in
O(nlogn) time without slowing it down
too much. However, in my implemen-
tation, [ simply choose the first ele-
ment as a pivot every time. This
strategy will give worst-case behavior
when the list is in either sorted or
reverse-sorted order, so if you expect
to be sorting a lot of nearly sorted
lists, you. should choose your pivot
more cleverly.

There is another problem with
Quicksort that has to do with the
amount of space it takes. We haven't
considered space utilization until now,
but it can be important. Selection Sort
uses a small amount of space and,
more importantly, the space it uses is
independent of the size of the array.
But because Quicksort is recursive,
every time the procedure is invoked.
some information is placed on the

(continued)



Now theres a Mouse that flies.

Faster than a
Speeding Mouse

Since you can look
much faster than you
can reach and roll, the
VCS is faster than a
mouse. And because
your hands stay on the
keyboard you maintain

Your relationship with your Mac is about to
change. Dramatically. Because now the View
Control System™ (or VCS) from Personics
gives you a powerful new way to control the
cursor. Fast. Direct. Intuitive. It’s the best
thing since the Mouse. In fact, it's better

Move the Cursor Where
You Look On the Screen

A lightweight headset translates natural
head movement into
cursor movement. Look to
the right and the cursor
moves right. Look down
and left and the cursor
moves accordingly. No
exaggerated head motion
is required, just subtle,
natural rotation.

Look Ma, Both Hands!

Now you don’t have to take your hand off
the keyboard to reach for the Mouse. A
unique button pad clips on your keyboard
just below the space bar One button activates
the headset. Use the second button for
clicking and dragging. No more reach, grab,
roll, click, return.
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Introducing the View Control System.™ Ultrasonic technology
that moves your cursor at the speed of sight.

continuity and concen-
tration. Expect a real
boost in productivity.

Reclaim Your Desktop

The VCS flies above the ordinary mouse,
leaving more space on your desktop. Now
you have room for books, papers and your

favorite coffee cup. If you want, connect both

your mouse and your VCS to the Mac and
use them interchangeably.

State-of-the-art Technology

The VCS uses a proprietary ultrasonic tech-
nology to measure subtle changes in

the rotation and angle of
your head.* These changes
are then translated into
electrical signals just like
those produced by the
Mouse. The amount of
cursor motion produced by
a given amount of head
motion depends on the rate
your head moves. By monitoring this rate,
the VCS can tell whether you are scanning
across the screen or zeroing in on a small
target. Then, it automatically adjusts to

give you the right amount of head-to-cursor
translation. Zip from corner to comer, or
point to a tiny target with ease, even an
individual pixe}!

*Patent Pending.
1BM PC and Apple I versions available soon.

Get Acquainted in 15 Minutes

A few minutes of experience will put you in
command of the VCS. Before long, moving
the cursor will feel like a natural extension

of vision. You'll simply look and click. The
VCS headset accommodates eyeglasses and
won'’t muss up your hair And since it
doesn’t rest on your ears, you're free to use
the phone. The VCS works with any 128K or
512K Mac. No hardware or software modifi-
cations are required.

Just $199.00
and Easy to Order

The VCS is available right now, directly from
Personics. Call us toll free. A member of our
sales staff will be happy to answer your ques-
tions. If you're ready to order. please have
your major credit card at hand when you
call. When your VCS arrives, try it for 30
days. If you're not completely satisfied,
return it and we will swiftly refund your
money. And we back the VCS with a full one
year warranty. Satisfaction guaranteed.

..... 800-445-3311
..... 800-447-1196

CALL TOLL FREE
In Massachusetts

The VCS. A simple and direct
link between man and
computer Try it,
and watch your
ideas take off.

VCS

Personics Corporation

2352 Main Street, Building 2, Concord, MA 01742
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USINESS SOFTWARE

Many Years of Experience
Specializing in Corporate and
Educational Accounts

gof™ HOT LIST P

WORDSTAR PROPAK 238
SYMPHONY 419
SIDEKICK (C.P.) 29
SUPERCALC 3 164
WORD PERFECT 235
LOTUS 1-2-3 299
DATA BASE MGR 2 169
DBASE 3 365
FRAMEWORK 365
TURBO PASCAL 52
SUPERKEY 49
HARVARD TOTAL PROJ. MGR 275
RBASE 5000 385
MULTIMATE 231
MULTIPLAN 138
CROSSTALK 98
WORDSTAR 2000 235
THINKTANK 99
SIDEWAYS 39
ENERGRAPHICS 239

HOME ACCOUNTANT PLUS 89
BPI GENERAL ACCT. 348

Over 500
Software Products Available

HARDWARE

AMDEK HAYES
AST ‘ HERCULES
PARADISE STB

TO ORDER CALL TOLL-FREE:
(800) 235-3020 (USA)
(800) 235-3021 (CA)

(415) 382-9085

448 IGNACIO BLVD., STE. 332
NOVATO, CA 94947

TERMS:

« Call for shipping
charges and
support policies

» Full guarantee
against manufacturers
defects

o Allow 3 weeks for
checks to clear

* Prices may change

o Call for availabllity

* No cash refunds!
Due to our low
prices, all sales final.

* CALL FOR OUR FREE
CATALOG

* SAME DAY SHIP-
MENT ON MOST
ORDERS

* Prompt UPS service

» Authorized purchase
orders accepted

 Dealer, institutional
and quantity dis-
counts available

* No surcharge for
credit care purchases

* VISA & Mastercard
accepted

* COD

PROGRAMMING PROJECT

runtime stack. In the worst case,
Quicksort can call itself recursively n
times, so the stack will take up O(n)
space. There is a clever way around
the problem that will guarantee that
the program uses no more than
Oflogn) stack space. The trick involves
making the first recursive call on the
smaller of the two partitions and
eliminating the second recursive call
altogether by incorporating it into a
loop. It's a bit messy and probably not
worth it unless you're really worried
about the space.

SOME REAL DATA

While the order-of-magnitude
estimates of running times are useful,
it's often nice to have some real data
as well. With that in mind. [ ran Selec-
tion Sort and Quicksort on integer ar-
rays of various sizes with items
chosen randomly. The results are
shown in table 1. As you can see, the
difference on small lists is negligible.
but on large lists it becomes enor-
mous. The programs | used were writ-
ten in MacPascal on a Macintosh com-
puter. (They are available for down-
loading via BYTEnet Listings at (617)
861-9774)

SORTING BIG

Both Selection Sort and Quicksort suf-
fer from a serious flaw. They both
work best as internal sorts. That is, in
both cases we assumed that we could
fit the entire list of items to be sorted
into an array, which presumably
would be held in RAM ({random-
access read/write memory), and that
the time required to examine and
change elements of an array is small,
which indeed it is if the array is en-
tirely in main memory. But what do

we do when you have to sort so many
items they cannot all fit into memory
at once?

We need an algorithm to handle this
external sorting problem. For exam-
ple. say we have a file of a million
records on disk. Now, we could treat
this file as an array and run Quicksort
much as it is. but we would have an
incredibly slow algorithm. The reason
is that accessing information from a
disk is slower than accessing main
memory. What we would like to do is
to take advantage of the fact that
reading a lot of information from a
disk takes almost the same amount of
time as reading a little, if the informa-
tion is stored consecutively on the
disk. That's because most of our time
is spent finding the information on the
disk. and only a small fraction of time
is spent actually reading it. The same
goes for writing. All operating systems
use this fact: when asked to read a
byte from the disk. they read in a
block of bytes containing the one byte
desired. Then if the next byte re-
quested is within the block that was
just read in, it will already be in
memory and a disk access can be
saved. When asked to write a byte to
the disk. the operating system uses
the same trick.

We want an algorithm that exploits
these facts about disks. The problem
with Quicksort is that it swaps items
that are distant from each other in
memory, so it doesn't exploit the se-
quential organization of disk memory.
Mergesort, however, reads and writes
the files in order, thus taking advan-
tage of the disk buffering done by the
operating  system. Recall that the
merge phase expects two sorted lists

(continued)

Sort and Quicksort.

List Size Selection Sort
10 <0:01
50 0:05
100 0:20
500 7:49
1000 31:01

Table 1: A comparison of rurning times {(given as minutes:seconds) of Selection

Quicksort

<0:01
0:05
0:09
1:02
2:10
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A NEW SOLUTION from
MicroComputer Accessories, Inc.

r\rryd - Holmes, it’s
W LY criminal—these

BODISK e
all over the
_Jk uFl L E desk! How can
1 1 we keep them
secure and dust-free and still have access
to the aciive ones?

Mystery solved, Watson. This new

50 +4 Locking Disk File provides a
locking, smoked plastic enclosure for
up to S0 5%” diskettes, plus an open,
up-front, instant access, swap-rack for
4 diskettes. Let me call your attention
to the built-in handle, and the adjust-
able dividers with adhesive labels. Note
the rear storage pocket for extra labels.

By Jove, Holmes. open and shut simulia-
neous y! It's perfect for those powerful
integrated. multi-disks systems—and
no one’s thought of it before! Holmes
you never cezs€ th amaze me.

Elementary, iy dear Watson.

MicroComputer &%
Accessories.Inc. % il

Built: n carry handle

Opcnwk for 4

—

'Sa: PO, Box 3725, Culver City, CA90231. Te'ephone 213/641-1809. EUROPE: Ruede Ficrence 37, 1050 Bruzslles Bels.que Telephone02/538.61.73.
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PROGRAMMING PROJECT

Mergesort reads and

writes the files in
order, thus taking
advantage of the disk
buffering done by the

operating system.

and produces another list. It does this
by scanning the two sorted lists in
order, choosing the smallest item
each time. If the lists are files, then we
have a good way to merge two sorted
files into a larger sorted file. We will
need to modify the merging algorithm
slightly for our purposes, though. In-
stead of taking two sorted files, it will

take two files, each of which contains
some number of sorted runs of items.
For instance, one file might contain
theitems 1. 3,4, 2.6, 5, 6.8.9. While
the whole file isn't sorted, it does con-
sist of three groups of items, each of
which is sorted: 1, 3, 4; 2, 6; and 5.
6. 8. 9. The merge phase will output
two files, each with half the number
of runs of either of the input files. We
then feed these two files back into the
merge algorithm and get two more
files again. Eventually, the two files
will each consist of only one run, and
when we merge them we will have a
completely sorted file. The merge
algorithm needs to be modified only
slightly to accommodate these
changes. It merges items onto one
output file as usual until it notices that
an item is not in sorted order, then it
writes the remainder of the other run
onto the first output file and switches
to the second one. (The program for

Free Catalog!

Your 80-page guide to computer supplies and
accessories-including complete
new product descriptions.

W Packed with over 1600 products for microcomputers, minicomputers,
and word processors — many available nowhere else.

o
o5y

B Big special section devoted to new supplies and accessories.

B Comprehensive product descriptions — including more than 475
full-color photos — clearly explain features and benefits.

B Easy-to-use cross reference guides to magnetic media, ribbons,
and more—along with the industry's most complete cable guide.

B Helpful suggestions and tips, ranging from flexible disk
care to proper ribbon selection to useful application ideas.

Phone toll-free 1-800-547-5444

Il Bl I I I I D N N EE .
Phone toll-free 1-800-547-5444 or send coupon today.

o
[
I
I

Inmac Catalog Dept NAVE._
2465 Augustine Drive (COMPANY
Santa Clara, CA 95054 ADDRESS
Please rush my free copy of oIy
the Inmac Catalog. | under-
stand there is no obligation STATE —
whatsoever.
112 BYTE + SEPTEMBER {985
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sorting a file with Mergesort |written
in MacPascal| is included in the list-
ings that can be downloaded from
BYTEnet Listings.)

In analyzing the merging, we want
to consider the number of times we
have to read through the files, since
that is the bottleneck of the pro-
cedure. If we begin with a total of n
runs, then we have to do Otlogn)
merges. The analysis is basically the
same as that for Mergesort and
Quicksort: Each merge cuts the
number of runs in half, and we can
divide a number in half only logn
times before we get to |. Each merge
reads the files once, therefore the
total number of file passes is O(logn).
Since a single merge takes Ofn)
comparisons, the algorithm is, like our
internal version of Mergesort,
Of(nlogn).

Only one problem remains: How do
we get the files into lists of sorted runs
in the first place? Actually, we don't
have to. We could just take the original
file split it in half, and start merging.
because the merge algorithm will
work even if the runs are only one
item long. But we can actually do
much better. although only by a con-
stant factor—the algorithm still takes
Oflogn) passes through the files.

The idea is to combine internal sort-
ing with external sorting. We read in
as much of the original file as we can
into memory, sort it using a fast inter-
nal sort like Quicksort, then write it
out to one of two output files. Then
we read in the next chunk of the
original file, sort it, and write it to the
other output file. We continue in this
way until we've gone through the en-
tire file. Now we're left with two files
of sorted runs, ripe for merging.

Even though this is only a constant
factor better than the straight merge
algorithm, the constant is enormous—
all of memory. For example, say we
have a million-item file to sort. The
merge algorithm alone would take 20
passes in the worst case, but if we can
sort 10,000 items at a time in memory,
then in one pass we can break the file
up into 100 runs, which we can merge
together into a single sorted file in an-
other seven passes. m
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Turbo-Plus™ is a library of arocedures
criafied in assembly language and is
designed 1o enhance Turbo Pascat
versions 2.0 and 3.0. Ne wovalties ar2
required for applications developed
using Turbo-Plus™ . These procedures
are extremely tast and combine auto-
matically with vour progtams. The
benefit 10 vou is rapid development
turn around time and srmmaller, taster
application programs. Turbo-Plus™
includes:
Display Map Generator
Pop-up Turbo Reference Guide
Instant Text Display
Advanced Keyboard Control
Instant Text Retrieval
RamWindow
Screen Snapshot
Enhanced Disk Input/Output Facility
Enlarged Graphics Character Display
Snow Removal
Sample Programs with Source Code
Printed Turbo-Plus

Reference Guide
Version 3.0 update policv: Receive full cregit
(334.95) 1oward the purchase of Version 3.9
upon return of prior version's eriginal diskene

Please send me:
[0 Hard Ruan=r $39.95
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(Non-copy prtected)
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(Non-copy protected)
O Turbo-Plus  $59.95
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Run Lotus"1-2-3,
Symphony”and
Sidekick " without
the floppy disk
hassle.

HardRunner-

Run Lctus™ 1-2-3, Svmphony ™ and
Sidekick ™ directly from your hard
disk without vour system disketse in
drive A.

Join thousands of satisfiec
customers who use this productane
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desiroving their svstem progrem
disketes.

We guarantee that HardRunner ™
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vour ‘Lotus™, Symphonv™ or
Sidekick ™ programs. HardRunner ™
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NoBlink /Accelerator*

A kev stroke initiated at any time
pops upa window contiining a wide
range of NoBlink™ cursors and
curscr speeds to choose from,
including the standard blinking
cursor or standard cursor
movement speed.

The ¥oB ink ™ cursors reduce eve
fatigue and eliminates the
distracion of a blinking cursor.

Chouwsing a faster cursor speed
will st rprise vou. It's a great time
saver bacause it lets vou move faster
within vouwr word processor or
spreadsheet.

Like the blihking cursor,
NoBli~k ™is disabled i graphic
mocex (For the IBM PC/XT/AT.
3270/. ard true compatibles like
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THEAMERICAN BUS
NEVER LOOK

SONY BRINGS THE
BRILLIANCE OF TRINITRON*®
TO COMPUTER MONITORS.

From now on, business peo-
ple all across America can enjoy
all their favorite programs on a
Sony Trinitron.

Because Sony proudly un-
veils the first computer monitors
in the world endowed with Trin-
itron technology. RGB monitors
which, in the laudatory words
of Computer Buyer’s Guide and
Handbook, give you “crisp, bril-
liant, utterly flicker-free images
that take the eyestrain and head-
aches out of both color graphics
and text or data processing.”

Second, Sony
Trinitron’s exclusive
Super Fine Pitch”
Aperture Grille. It
dramatically in-
creases the number
ofred, green and

-

blue electrons reach-
INg your screen.
Which dramatically increases
the vibrance and brightness of
the colors reaching your eyes.
And third,a dot pitch so
fine,the horizontal resolution of
a Sony is not only the highest
in its class, but “close to that of
models costing twice as much”
(Computer Buyer’s Guide and

We’ve achieved 1T 1T I Handbook).
this through techno- You can enjoy
logical breakthroughs this extraordinary
that literally divide picture quality on
the computer-monitor screens ranging

world in half: Sony’s,
and all the others’.
First,the patented
one-gun,one-lens
Trinitron system itself,
witha picture sovivid, socritically
lifelike, it’s become a legend.

€1985 Sony Corporation of America. Sony Information Products Division, Sony Drive, Park Ridge. NJ 07656. Sony and Trinitron are
we. trademark of SonyCorp. IBM PCisa registered trademark of IBM Corp. Apple isa registered trademark of Apple Computer. *Computer
g standards. Software packages and add-on hardware options vary tremendously. For these reasons. Sony cannot and does not represent that
: : nation of non-Sony products you choose to connect to it. While your Sony dealer may be able to help, yor must determine for yourself the

~""'—‘-§i‘. .
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L dF

}:vpical coarse dol pitch vs. Sony
Trinitron super-fine dot pitch.

from 9”—the first

Bl

ultracompact mon-

itor in the business
capable of display-

of text—to 13—a model that lets
you switch from software to

ing 2,000 characters

With a Fine Pitch Aperture Grille, Trinitron monitors 5ive you
dramatically brighter colors than the conventional sha

low mask
soaps at will by merging a com-
puter monitor and full-feature
TV into asingle unit.

They’re all compatible with
the IBM"PC, Portable PC, PC/
XTand PC/AT through built-in
RGB circuitry. And compatible
with most Apple®and other
personal computers through op-
tional accessories.

So call Sony for further in-
formation at 1-800-222-0878
(In New Jersey, 1-800-222-0879).

Because there’s no longer
any reason to view your techno-
logically-advanced computer
through a technologically-
deprived monitor.

SONY.

Information Products

registered trademarks, and Super Fine Pitcha
compatibility: The microcomputer industry lacks
its monitors will becompatible with any combi-
monitor'scompatibility in any particular instance.

Inquiry 345
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Plug a 32-bit
microcomputer into
your IBM PC

Editor's note: This is part 2 of a two-part
series describing Definicon Systems Inc’s
DSI-32 32032 coprocessor board for the
IBM Personal Computer (PC). Part 1 in-
cluded a description of the hardware, and part
2 will focus on the software available for the
board. 1f you are interested in a closer look
at National Semiconductor's 32000 series,
refer to “"The National Semiconductor
NS16000 Microprocessor Family” by Glenn
Leedy, April 1983 BYTE. page 53. You
should keep in mind that the 32000-series
chips are direct descendants of the
16000-series chips. and that the design
philosophies and internal operation of both
families are identical.

efinicon has developed

an unusual software inter-

face for the DSI-32. The

traditional software en-

vironment for a 32-bit computer has

been some version of UNIX; instead,

Definicon opted for a “shell” program

and compilers that emulated the im-

portant UNIX calls. This lets the

DSI-32 run both UNIX applications

and existing MS-DOS applications. An

additional advantage is that the

32032 [/O (input/output) operations

are off-loaded to the 8088, which per-

forms the file and 1/O processing
concurrently.

This interface consists of two pro-
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PART 2: THE SOFTWARE

THE DS

COPROC
BOARD

grams running in tandem. On the
32032 side is a small operating sys-
tem called 3210. On the 8088 side is
a program called LOADer, and the
two programs talk via an interpro-
cessor communications area in the
DSI-32's memory (see figure 1). When
the DSI-32 first starts, bootstrap code
executes 3210, which waits until the
8088 has loaded the 32032 program
into the DSI-32's memory. Once the
program load is complete. LOADer
tells 3210 to execute the loaded pro-
gram. Thereafter. if the 32032 pro-
gram needs to open a file, write a
character to the screen, or perform
any other 1/O operation, it passes that
request to 3210, which in turn passes
it to the 8088.

The software interface uses the fea-
tures of both the 8088 and 32032 en-
vironments. LOADer, written in C, runs
under MS-DOS (or Concurrent PC
DOS). Since it manages most of the
file 1/O, it is relatively complex (about
35K bytes of code). The 3210 module
handles most of the computationally
intensive tasks. Together they form the
interface detailed in table 1

A program running on the DSI-32
makes 1/0O requests to the 3210 pro-
gram via the 32032's SVC (supervisor
call) instruction. When an SVC instruc-
tion is executed, it initiates a super-
visor call trap. This causes the 32032
to vector to a known location; it acts
like a shorthand subroutine call. (The
SVC instruction is directly analogous
to the INT software interrupt instruc-
tion on the 8088/8086 processors.) To
execute any of the 3210 program's
service requests (as shown in table 1),

-32
ESSOR

you simply load the 32032's RO
register with a request number and
execute an SVC instruction. (See the
April 1983 article mentioned
previously for more information on
the 32032's components.)

DEVICE DRIVERS AND HANDLES
The interaction between the 32032
and the 8088 occurs at two levels.
Some primitive 8088 functions, such
as reading and writing blocks of mem-
ory or reading and writing 1/0 ports,
have been made available to 32032
programs, but the majority of the in-
terface uses the MS-DOS device-
driver concept.

Most users are familiar with MS-
DOS devices such as CON: and
COMI:, but in addition to these basic
system facilities, MS-DOS allows the
installation of special device drivers,
such as SYS files. at boot time. For
example, if a GPIB (general-purpose
interface bus} card has been installed
in this way, a user program could
define a driver for a device called
GPIB.. open it in the same way as
opening any other file, and access the
GPIB card without any need to know
about special memory locations, 1/0
ports, or other system-dependent pa-
rameters. UNIX goes a step further,



BY TREVOR G. MARSHALL, GEORGE SCOLARO,
DAvID L. RAND, TOM KING, AND VINCENT P. WILLIAMS

treating even CON: as the standard
input device. which is labeled
< STDIN > so that all computer in-
terfaces are accessed through the
common file system. The Definicon 16M FREE
MS-DOS interface has been designed
to be similar to UNIX in this respect. \Q
The supervisor request to open a file iy sx\}/d\}‘i&

(see request 5. table 1) opens the N s

DUART

device whose name has been passed
to it and returns a “handle” which is
a 16-bit number assigned by the MS-
DOS operating system to every file or
device that a program has opened.
Subsequently. when the program per-
forms an 1/O operation. the program
informs the operating system where
that 1/0 is to occur by passing it a han-
dle. Detailed descriptions of handles
can be found in most technical
reference manuals for MS-DOS ver-
sion 2.xx or higher.

Some handles are predefined and
you need not explicitly open them to
use them. For example, the handle for
< STDIN>, which is usually the
keyboard, is 0. The handle for
the standard output device,
<STDOUT>. usually the CRT
(cathode-ray tube), is 1. and the stan-
dard error device, <STDERR >, is 2.
You may redirect all these channels if
you desire.

Thus, to write a character to the CRT

FREE

A Sicisn

(GPIB)

DIAG
VECTOR
PAL

3M

FREE

2™

FREE

256K

RAM SPACE

3210
(32032
1/0
KERNEL)

| INTERPROCESSOR

COMMUNICATION
AREA

1 E00080

£00000

004000

003000

002000

using the interface, you would write TABLE
in C AREA
putc(char)
7 000020
or in assembly language RESERVED 1
s 010
(continued) BOOTSTRAP

Trevor G. Marshall, George Scolaro, David
L. Rand, and Tom King are engineers with
Definicon Systems Inc. Vincent P. Williams

[¢]

is president of Definicon. They can be con-  pioyre 1. The DSI-32's mentory map. 3210 is the 1/O kernel that resides between

tca;\tez(i) ]“;lf 1042 Vintage St.. Chatsworth. |5cztions 3000 and 4000. All addresses are in hexadecimal,
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MOVB 9,RO  ;Supervisor request
9, write to device
MOVW 1R1  ;Handle of

<STDOUT > is 1
ADDR charR2 ;Point at char to

“out”

MOVW 1,R3  ;Output only 1
character

SvC ;Do supervisor
call

The remaining supervisor calls may
require fewer parameters, but they are
accessed similarly.

SERVICE REQUEST WORDS

All interfacing between the 8088 and
32032 takes place in the first page of
memory, or physical address 002000
through OF2000 (hexadecimal) as
seen by the 32032. |Editor's note: All ad-
dresses appear in hexadecimal unless specified
otherwise.] Figure 2 lists the significant
locations within that memory area.
Two important communications areas
in figure 2 are the service request
word (SRW), and disk service request
word (DSRW).

There is a 32032 SRW and an 8088
SRW. As shown in figure 3, these
words act as mailboxes, holding
messages that the two processors
send to one another. For example,
when the 32032 wants input from the
keyboard, it first checks the 8088
SRW. If the SRW is clear—meaning no
action is pending—the 32032 sets it
to | and issues an interrupt to the
8088. The 32032 can then go do
some other task, or just wait in a soft-
ware loop for the 8088 to service the
keyboard-input request.

The 8088, upon getting the 32032's
interrupt, checks its own SRW and
discovers that it has been set to 1. The
8088 then places the next character
typed at the keyboard into the key-
board queue, sets the 32032 SRW to
1, clears its own SRW, and sends an
interrupt back to the 32032. When the
32032 processes this interrupt, it
clears the 32032 SRW, fetches the
character from the keyboard queue,
and continues with the main program.
(Normally, the 8088 puts all characters
in the keyboard queue anyway, even

additional information in other registers.

Table 1: Functions offered by the 3210 program. Each supervisor request is
called by placing the request numbér in the 32032's RO register and executing
an SVC instruction. 3210 passes requests to LOADer (running on the 8088),
which accesses the actual device. Note that many supervisor requests require

Supervisor Request  Function [
5 Open a file or device for /O |
6 Close a file or device

7 Create a fite

8 Read from a file or device

(up to 65536 bytes)
9 Write to a file or device
(up to 65536 bytes)

10 Erase a file
11 Rename a file
12 Seek to a byte in a file

(The offset to seek to can be from beginning of file,
current position in file, or end of file.)

13 Return current position in file
14 Get command-line arguments
15 Terminate 32032 execution
16 Move data from IBM to DSI-32
(up to 65536 bytes)
17 Move data from DSI-32 to IBM
{up to 65536 bytes)
18 Input from port on IBM
19 Output to port on BM
20 Execute a software interrupt on the 1BM
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if the 32032 does not specifically ask
for them.)

There is only one DSRW, and it is
a little more complicated than the
SRWs (see figure 4). Basically, it holds
a code number corresponding to the
particular 1/0 operation that the
32032 needs the 8088 to perform on
a handle, which typically corresponds
to a disk file.

SUPPORT FOR

IBM BIT-MAPPED GRAPHICS
System call 17 (see table 1) moves
memory from the 32032 to the IBM.
This allows you to set up single or
multiple 16K-byte graphics screen
images in the 32032's memory space
and swap them into the IBM PC's
screen memory. It takes only a few
tens of milliseconds to totally replace
a PC’s screen in this way. Thus, an ap-
plication that, for example, requires
animation, can use the 32032 to set
up successive backgrounds in its own
memory space, swapping only those
portions of the screen memory actual-
ly necessary to update the foreground
motion. When a background change
is needed, it can be transferred to the
display in a fraction of a second. Note
that it would be possible to set up a
large background space from which
the 16K-byte screen display could be
“zoomed," using the 32-bit integer
manipulation capability of the 32032.
Applications that have already been
written (in a high-level language) can
perform bit-mapped graphics with
nearly identical code in the DSI-32
environment.

HIGH-LEVEL LANGUAGE
COMPILERS
Early in the DSI-32 design, Definicon
benchmarked a variety of hardware/
software combinations. These bench-
marks revealed huge speed variations
that could only be attributed to com-
piler efficiency. For example, there
was a large speed difference between
the various implementations of the
UNIX portable compilers, a difference
that seemed to depend on the port-
ing efficiency that the particular com-
pany was able to achieve.

(continued)



_ DSI COPROCESSOR

32032-8088 Interface

Memory  Contents
3 2000 Service request word (SRW) indicates what 8088 wants
| 2002 8088 completion status
| 2004 Request word indicates what 32032 wants
| 2006 32032 completion status
2008 8088 queue pointer (- >2050) Keyboard queue
| 200A 32032 queue pointer (- >2050)
200C 8088 queue pointer Video queue
200E 32032 queue pointer
| 2010 8088 queue pointer Printer queue
| 2012 32032 queue pointer
2014 Disk service request word (DSRW)
2016 Current handle
| 2018 Number of bytes to transfer
| 201A DWORD (double word) pointer to DTA (disk transfer area)
201E Disk completion status
2020 Heap low address
2024 Heap high address
2028 Stack low address
202C Stack high address
2030 Reserved for expansion
204F Reserved for expansion (32 bytes)
| 2050 64-byte keyboard buffer
2090 2048-byte video buffer
| 2890 1024-byte printer butfer
2C90 Reserved for expansion
2FFF Reserved for expansion (880 bytes)
3000 Start of free memory

Figure 2: Memory on the DSI-32 can be accessed by either the on-board
32032 or the PC's 8088. and the two processors use the memory for
communication with one another. Some of the more important locations used are
shown above

|
I Service Request Word (SRW) Definitions

SRwW Action

Keyboard input

Video output

Printer output

Disk operation requested

Argument request (get command-line values)

Task completed normally
Abnormal task completion, see completion byte for details

M~N OB WN -

FFF

LB =

Figure 3: Possible values for the service request word and their meanings. Each
value corresponds to a specific request made by one processor to the other

Flexiorms are pre-written, ready (o use contracts,
agrecments and letters designed to save your company
time and money. Flexforms work with any word pro-
cessor. You literally “fill in the blanks” and create
customized, professional and legally-binding docu-
ments for every situation.

Euach of the forms can be quickly tailored to suit
your individual needs without wading through confus-
ing manuals.

Flexforms help protect your legal rights, avoid tax
problems, dramatically improve efficiency, increase
profits and eliminate costly misunderstandings.

Four Popular Series:

Ideal for expanding businesses:

Employee Agreements & Letters, Credit & Collection
Leders, Subcontractor Agreements, Lease Forms &
Amendments, Buying & Selling Forms, Credit Forms
& Applications, Guaranties, Loan & Debt Notices &
Letters, Assignments & Transfers, Affidavits &
Natices, Promissory Notes & 83 more!

Designed for investors, developers, and property
managers:

Residential & Commercial Forms, Purchase & Sales
Forms, Broker & Agent Contracts & Forms, Partner-
ship Agreements, Rental Forms, Lease Forms, Tenan-
cy Agreements & Applications, lllegal Detainer
Forms, Loan Agreements, Financing Agreements, Ex-
change Forms & Contracts, Disclaimers & Dis-
ciosures, Contractor Agreements and 75 more!

CORPORATE

Fxceeds State and Federal Corporate Law require-
rents:

Articles of Incorporation, Shareholder & Director
Meeting Minutes, Corporate By-Laws, By-Law
Amendments, Shareholder & Director Resolutions,
Merger Resolutions, Compensation Resolutions, Divi-
dend Resolutions, Loan Resolutions, Fringe Benefit
Resolutions, Employee Benefit Resolutions and 86
more!

Created for growing organizations:

Personnel Policy Manual, Employee Safety Manual,
Employment Agreements & Applications, Secrecy &
Invention Forms, Confidentiality Agreements, Non-
Compete Agreements, 25 Job Descriptions, Consui-
tant Agreements, Agency Agreements, Personnel Let-
ters, Performance Reviews and 25 more!

Flexforms have been prepared under legal counsel.
Unlike forms written by lawyers for lawyers, they are
concise and easy to understand without needless legal-
ese. Available in IBM and Apple disk formats.

Each series only

| (plus 35 shipping), includes hard copy. All

Jour for $175 and we pay the shipping! Visa

! and Mastercard accepted. Inquiry 28
Atkins Associates
PO. Box 781 * Santa Cruz, CA 95061

(408) 426-7638
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THE 32000 AND HIGH-LEVEL LANGUAGES

he NS32000 instruction set eases

the task of writing efficient com-
pilers. As an example, let's look at a
simple subroutine in C that normalizes
the size of a positive floating-point
number to be between 0.5 and | and
returns the corresponding scaling ex-
ponent such that

input argument = normalized result *
2" exponent

This subroutine, in C, might be written
as shown in listing A.

A more efficient means of perform-
ing this function is to examine the way
in which the IEEE (Institute of Electrical
and Electronics Engineers) standard
specifies a floating-point number (see
figure A). The number is made up of
a sign bit, an 11-bit exponent, and a
52-bit mantissa. We can write figure A
as a structure in C (using bit fields):

typedef struct {
unsigned mantissa 1 : 32 ;
unsigned mantissa 2 : 20 ;
unsigned exponent : 11 ;
unsigned sign <l

} double__precision__ieee;

When the Normalize subroutine is
called, this number will have been
pushed onto the stack by the calling
routine. All the Green Hills compilers
use identical calling procedures, so the
code and subroutines from each can
be intermixed. Using this new structure,
we could rewrite the subroutine as
shown in listing B.

The Green Hills C compiler gen-
erated the 32032 machine code in
listing C.

We leave it to you to check the as-
sembler code your favorite compiler
generates with this routine. With our
8088 and Digital Research C. this
source code generated about 22 lines
of assembler, plus a call to a library
function.

Listing A: A sample C program to normalize a floating-point number to
between 0.5 and 1.

double normalize(y.exp)
double y;

int *exp;

int scaler = 0

{
if(y > 1.0

while(y > 1.0) {scaler=scaler+1; y=y/2.0; }
else if (y<0.5)

while (y<0.5) {scaler=scaler-1; y=y-2.0; }

*exp = scaler;
return(y);
e S ———c =~ == —— :
|
S E F
|
BIT: 63 62 51 0 I

NUMBER = (-1)S x 2(E-1023) 5o 17, |

Figure A: IEEE standard for 64-bit floating-point number. The S bit indicates
the number's sign—0 is positive and 1 is negative. The E or exponent field is in
excess—1023 form (subtract 1023 from the value in the E field to get the actual
exponent). The F field holds the fractional portion of the number.
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Listing B: A modified version of listing A. using a C data structure.

double normalize(y,exp)

double vy;
int "exp,
3

/* create a pointer to the argument passed on the stack */
register double__precision__ieee *pointer = &y

/* calculate an exponent value by subtracting 1023 (all */
/* ones) from the argument's exponent value */
*exp = pointer — > exponent — 1023;

/* and normalize the argument's exponent to all ones */
pointer — > exponent = 1023;
/* return the modified number (and of course, the exponent)*/

return(y);

Listing C: 32032 machine code generated by the Green Hills C compiler
for the program shown in listing B.

module normalize.c

.program
__normalize: -
addrd
extsd

subd
movd
inssd

mov!

rxp
—pointer r1
—y 8(sp)
—exp 6(sp)
endseg

8(sp),r1
6(r1),r0,4,11

1023,r0
r0,0(16,sp))
1023,6(r1).4,11

8(sp).f0

o]

local
local
local

Jfirst line of C code done
;EXTract Short Douole

from bit one, length of 11
;from the 32-bit word at (R1)+6
;put them into bits 0-10 of RO
;next line of C code

;put it onto the stack for return
:INSert Short Double

;syntax similar to above extsd
.except that an immediate field
inserted

;get Y to FO, the return code
;for the calling program

;the compiler tells us where
;it put the variables

To better evaluate compiler efficien-
cy. Definicon examined the inter-
mediate assembler source-code out-
puts and was able to divide the dif-
ferences into the following two
categories:

® degradations in floating-point per-
formance due to a compiler's inabili-
ty to produce in-line source code

® degradations due to the inability of
the compiler to optimize its output
code

Lack of in-line code often leads to
a call to a subroutine every time a
mathematical operation is performed.
With in-line code, the compiler pro-
duces code to perform a mathemat-
ical operation—such as multi-
plication—every time it scans the
operation. With the compact instruc-
tion set of the 32000 series, this
reduces several lines of code to just
one or two.

Lack of optimization is easily recog-
nized. For instance, when compiling
a benchmark that Definicon had de-
vised to test floating-point operations,
the UNIX portable C compiler pro-
duced the following code within the
Z =Y = X execution loop:

MOVF _X,FO ;get X from memory
to floating register
0

MULF _Y,FO ;multiply it by Y

MOVF FO,__Z ;store the result in

Z (in memory)

The Green Hills compilers shifted X
and Y into floating-point registers out-
side the loop and then performed the
much faster

MULF FO,F2  ;multiply where it
stored X and Y
MOVF F2,F4 :and store it where

it wants Z

(It was interesting to note that the
VAX compiler optimizers were so ef-
ficient that they removed any opera-
tions that produced results that were
not used later in the program. This
caused a great deal of trouble until
Definicon devised benchmarks to

force the generation of real code)
Several other differences between
(continued)
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compilers were also evident. The
32032 has a "move quick” instruction
for immediate operators in the range
of +8 to —7. For example:

MOVQD 6RO

is only a 2-byte instruction that moves
6 into register RO as a 32-bit ("dou-
ble”) quantity. If the operand is out of
this range, most other compilers
generate:

MOVD 34,R0,

which takes longer to execute than
the previous instruction because the
34 is stored as a 32-bit. immediate
double word.

The Green Hills compilers, however,
generate

ADDR @34,R0,

which tells the CPU (central-process-
ing unit) to calculate the effective ad-
dress of 34, which is of course 34, and
place the resulting 32 bits in RO. This
construct requires only a 1-byte field
for the immediate value and therefore
executes faster.

Consequently, Definicon selected
the Green Hills C, Pascal. and FOR-
TRAN compilers for the DSI-32. Since
these compilers were written in
Pascal, Definicon attempted to port
them by compiling them in an 8088
Pascal. This did not work because of
segmentation constraints on the 8088
{see the text box "The Need for
Speed” on page 124). so Definicon
wrote an interface package that was
used to port the Pascal compiler to
the DSI-32. When Pascal was running
successfully on the board. it was used
to bring up the C and FORTRAN com-
pilers.

FORTH
FORTH-83 defines integers and ad-
dresses clearly as 16-bit words. This
severely limits FORTH's usefulness in
a full 32-bit environment. Because
each memory access on the DSI-32
(including, of course, stack accesses)
is 32 bits wide, it makes no sense for
a 32032 FORTH implementation to
observe these restrictions.

(continued)

DSRW  Action

zero.

Disk Service Request Word (DSRW) Definitions

1 Open a file, returning a handle of 1-0xFFFF, or O if not found. The
filename desired will be in the DTA, with the number of bytes count set to
the length of the filename. Note that the DTA is a DWORD pointer, and
thus the DTA may be anywhere in the 32032 address space.

2 Make a file, returning a handle of 1-OxFFF, or O if the disk system is full.
Same notes as 1, except that if the file exists, it is truncated to a length of

3 Close a handle, returning the filename in the DTA, with the number of
bytes count set to the length of the filename. If an error occurs, then a
completion status will be nonzero.

4 Rename a handle. The new name is in the DTA, with length set as above.
An error is shown by a nonzero completion status.

5 Read data from a handle. Data is read into the DTA, for a count of n bytes.
Errors are returned as nonzero completion status.

6 Write data to a handle. Data is written from the DTA, for n bytes count.
Errors are returned as nonzero completion status.

7 Seek to location. The current handle file pointer is moved to the location
specified by the value in the DWORD DTA pointer. This allows 231 file
size,

8 Tell current location. The current handle's file pointer location is returned in
the DTA pointer.

9 Delete a file. The DTA points to a valid filename. Status is returned in the
handle.

Figure 4: Values for the disk service request word and their meanings.
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When you’re building a new company, every penny
is important. So, when we were evaluating PC’s and |
recommended the new high-performance Olivetti M24,
my boss thought high-performance meant added
expense. I explained that while the new M24 is faster
than the new IBM PC, it costs about the same.

When I told him the M24 is fully compatible with
IBM and comes from Olwvetti, a world leader in high
technology, I knew I had won his approval. But, my
boss’ eyes really lit up when I told him about all the
important features that come with Olivetti’s M24 . ..
features we need, but he’d pay extra for with IBM —
like the super high-resolution monitor, a graphics
adapter, parallel and sera’ ports, and a perpztual
clock calendar.

My M24 also has 7 expansion slots, not just 5! You’d
use all those IBM slots just adding on the features our
M24 came with! Now we have a PC that can grow and
expand along with our company.

Fact is, my boss was so impressed with the M24, he
said I deserve a raise. I didn’t get one ... he just said I
deserve one.

/// ) _al'-‘, )
i l o
Ry R S W nquiry |22

Techaology that mzkes a world of difference.

“My boss never budgets for extras.
But all the extras I need are already
built 1nto the new Olivetti M24 PC.”
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THE NEED

arly in 1984, Definicon Systems

Inc. developed an advanced algo-
rithm for spectral decomposition and
performed most of the development
work on a VAX-11/780. When that
became too expensive, Definicon
turned to an HP9000 32-bit super-
microcomputer. After a few months
Definicon realized that owning an IBM
PC clone would be much cheaper than
leasing the HP90OO.

Before deciding to go with the |BM
PC architecture, Definicon performed
benchmarks on a range of machines,
from the VAX minicomputer, through
68000 UNIX-based machines, to PCs.
The benchmark programs included the
prime-number sieve, as well as a pro-
gram devised specifically to test the
arithmetic processing unit's speed. The
early results indicated than an IBM PC
clone was capable of providing about
the same performance as the more ex-
pensive machines. So Definicon
bought an Eagle Turbo, which had
about twice the measured speed of a
basic IBM PC XT.

When Definicon converted the
algorithms to Microsoft FORTRAN,
they were unpleasantly surprised to
find that the benchmarking had been
misleading. The algorithms took about
90 minutes to run on the 8086—about
5 times longer than the benchmarks
had indicated. It took Definicon several
months to find the problem.

The prime-number benchmark—the
popular "Sieve of Eratosthenes’ (see
“Eratosthenes Revisited: Once More
through the Sieve” by }im Gilbreath and
Gary Gilbreath, january 1983 BYTE,
page 283)—initializes a Boolean (byte)
array to logical TRUE then blanks out
the nonprime numbers one by one,
leaving only the primes unmarked.

For several reasons, the Sieve of
Eratosthenes turns out to be a par-
ticularly bad indicator of advanced
processor performance. For one thing,
the usual array size is 8191 numbers,
a value that exercises only the 16-bit
arithmetic capabilities of the CPU. In
addition, the array is Boolean, a byte
array that means the 32-bit processors

FOR SPEED

usually discard 3 of the 4 bytes they
fetch at each memory access.

The true measure of CPU perfor-
mance, however, can be glimpsed
when the array grows. When we try to
find the primes in the first 40.000
numbers, for instance. a different pic-
ture emerges. The IBM PC AT (and the
XT) drops to about 1/8 the perfor-
mance of the 32- and 64-bit machines
when 32-bit arithmetic has to be used
(numbers are larger than 32,767).

A fundamental limit of the seg-
mented architecture (found in the
8088/8086/80286 CPUs of the IBM
PCs) is reached when the array extends
to 65.536 numbers. Definicon could
not find a compiler for the 8088/8086
that could deal with arrays with more
than 2'6 elements.

Another major limitation of the seg-
mented architecture, however. is not
shown by the Sieve. The 8088/8086
and 80286 have a data space that only
spans 64K bytes at a time. To handle
data structures larger than 64K bytes,
these CPUs must employ lengthy tests
whenever a data byte is fetched. These
tests check to see if the byte is from
the current data segment and. if not.
must switch the processor to the
needed segment.

Although Definicon was interested
primarily in scientific applications, the
performance conclusions generally
apply to many business software ap-
plications. In particular. spreadsheets
and database managers are slowed
considerably by the 64K segmentation
overhead.

The 32032 architecture avoids the
segmentation delays. Every module of
code written for the 32032 has a
module table. Each module table has
four entries: static base, link table base,
code base and one reserved entry. The
32032 supports a “call external pro-
cedure” mechanism that uses the
module table for a fast context change.
A routine may also access an external
variable if it knows both the module in
which the variable is declared and the
offset (to the variable location) at which
the required data is stored.
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A 32032 FORTH is available for the
DSI-32 board from Symbolic Process-
ing Systems of Orange, California.
Symbolic Processing Systems' FORTH
defines all integers and addresses as
32 bits wide. In addition, the storage
order of bytes in memory has been
changed to match that of the 32032.
|Editor's note: The 32032 stores all multi-
byte quantities with the least significant byte
at the lowest address.] This version in-
cludes the FORTH editor, string and
file support. together with all float-
ing-point operations.

Serious FORTH programmers will
be interested in the upgraded FORTH
package, complete with an assembler,
debugging aids, the metacompiler.
and FORTH source screens. The meta-
compiler allows recreation of a
customized FORTH from its source
screens. The debugging tools, includ-
ing TRACE and VIEW facilities and a
decompiler, provide a full-featured
32-bit FORTH programming environ-
ment. In addition, this FORTH is multi-
tasking, with the number of tasks
limited only by the available memory
space. (See the text box on page 134
of the August BYTE for price
information)

Additionally. a small LISP interpreter
and a small BASIC compiler. both
written in FORTH, are available for the
DSI-32.

CONCLUSION
Coupled with the UNIX-like shell and
high-level language compilers, the
DSI-32 board performs on a level
previously occupied by expensive
minicomputers. It offers IBM PC
owners 32-bit computing—an up-
grade that doesn't cause the usual
problem of equipment obsolescence,
A FORTH interpreter is available for
$299 from Symbolic Processing
Systems, 50! West Maple, Orange, CA
92668, (714) 637-4298. m
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The Corporate Database Standard.

DATAEASE

#1 with Corporate users.

Thousands of businesses, both
large and small, use DATAEASE
to solve their needs. Because
DATAEASE, with its ideal combl-
nation of power and ease-of-use,
allows you to gather, link, calcu-
late and report information key
to decision making — all without
programming skills.

“We chose DATAEASE over
dBASEN™ and Lotus 1-2-3™
because most of the program-
ming was already done.”

Joe Dane, Human Resources Director
MCI Telecommunications Corporation

“Office staff members with little
to no computer experience are
actively using DATAEASE to
improve productivity in handling
large amounts of information.”

Louis M. Brigando, Senior VP,
MetPath, Inc.

“We switched from a $250,000
mini system to a $15,000 sys-
tem of IBM PC’s and DATAEASE.
Now orders, inventory, sales
everything is easier. All without
the help of a programmer.”

J.A. Fulmer

Robinson
Foundry, Inc.

Scandanavia

West Soft A/S, Alesund, Norway; (47) 71-41141

United Kingdom
Sapphire Systems, Essex; 01-554-0582
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DATAEASE

#1 with Reviewers

"l was very impressed with its

overall performance and features.”

Bill Jacobson
BYTE, October 1984

‘DATAEASE is a true winner”

Business Computer Systems
April 1984

DATAEASE was rated good or
excellent in performance, docu-
mentation, ease-of-use, error
handiling, support...in all areas.

InfoWorid
March 25, 1985

“DATAEASE is perhaps the most
effective blend of ease-of-use
and performance available for
PC users to date.”

Data Decisions
January 1985

For information or the dealer nearest you call:

800-243-5125

South Africa
Dataflex, Craighlil; 11724-6353
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DATAEASE

#1 in Corporate sales.

According to several recent best
seller iists, DATAEASE s now the
industry standard for corporate
users who want a database that
doesn’t require programming:

DATAEASE tops dBASEIl, R:BASE™
in Corporate Software sales

Infosystems, March 1985
Corporate Best Seller List

DATAEASE outsold all other

database management systems

ahead of dBASEIN™, Symphony™

Framework™ and R:BASE 4000.
MIS, Inc., September 1984

A leading supplier to Corporate
America

DATAEASE ranked #3 on best
sellers list,; outselling

Lotus 1-2-3™,R:BASE and
Powerbase ™

Software News, March 1985
Corporate Best Sellers List

Why settle for less? Contact
Software Solutions, Inc. for more
information on DATAEASE, the
#1 choice of Corporate America

Software Solutions, Inc.
303 Bic Drive, Milford, CT 06460

203-877-9268
Telex: 703972

Switzeriand, France
Softsource, S&A 1222 Vesenaz, Switzeriand; 022-3518-55

West Germany, Austria
M&T Software Verlag, Munich; 088-4613-0
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 Introducing
TheSinge
Solution'To

[hat Can

Tie UpYour .
Personal o 28

Computer.




Transet 1000: The print buffer, communications buffer,
port expander, pnnter sharer and /O switcher. All in one.

Anyone with a personal computer
and one or more peripherals has
faced the alltoo-familiar dilemma.
You need your computer to do an
important job. But you're foreed
to wait for the system to finish one
job (printing, communicating, what-
ever) before you can go on to the
next one. Or you need to stop what
you're doing to switch cabiles when
you want to use another peripheral.
Wait no more. Now Haves intro-
duces an innovative new device that
lets you perform many jobs—at the
same time—independent of your
computer. Transet 1000. It works
with a wide range of systems and
configurations. And it allows you
to continually =

y

e . |
. = . l

|
Y —
=

—
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| TR
In addition. Transet 1000 is a port

expander and software-controlled

O switcher. Now files can be easily

directed and redirected to different

peripherals without physically

changing cable connections.

Transet {000

expand your sys- | contains & stand-
tem as your needs alone mictopro-
grow t i cessor, and comes
Transet 1000 ) with 128K of mem-
frees your com- | ory. It opetrates
puter from waiting — | with any R5-232
on your printer or - — | interface com-
modem—s0 you —— putet. and has
and your com E pen optional accessory
puter can goon m kits available for
to another task. the IBM*PC and PC

It even lets you
print out documents in pre-set for-
mats without having to go back into
your computer. At the-same time,
Transet 1000 can operate unattended
mailbox communications—24 hours
a day—even if your computer

is turned off.

w1y

XT. Macirtcsh™and
Apple®llc. Kits contain the necessary
host cable. a user guide and menu-
driven zoftware that lets you
graphically set up or

customize

port

parameters and printing formats.
Cables ava lable for IBM PC AT other
computersand pericherals.

Like all Hayes products, Transet 1600
combines sophisticated capabilities
with easy cperation. fust as Hayes
set the standard.in personal com-
puteg communications, nowHayes
i5 taking th= lead in computer task
management.

Contact your authorized Hayes
dealer to s=e how Transet 1000 can
help you gt a lat mare productwnty

T _

out of your computer system—
without tying up your computer
or you
Hayes Microcomputer
Products, Inc. PC Bcox 10520
Atlanta, Ceorgia 3048
404%41-1617

\\

W
///l///// ///////I/////////// ' m , ”’”///'0' I ‘

%/” ” ”l/ /// ’//””'””//// /////,//////I ranset 1000

/¢/Iﬂm I/I// /////// //A T— ////////” |

Innovative prcducts for enterprising people

©1985 Hayes Microcomputer Products, inc Inquiry 166



GORVUS INTRODUCES
SHARED STORAGE.
FOR THEREST OF THE OFFICE.

Wthout mass storage that every  afloppy could never do. With Omni- capability. Plus, you get
Macintosh can access, your net- Drive and OmniTalk, your Macintosh three levels of protec-
worked office won't have aprayer.  Office has faster access to tion to keep your files safe.
Because you'll stillhaveto  software and data, greater And with the Corvus 126MB
share data by swapping floppies. storage capacity,even hard disk, it all costs less per
And just consider easier back-up megabyte than any other
how fast a floppy . ‘ system. You see, Corvus has
disk fills up with an more experience net-
entire workgroup - working than anyone
compiling data. : else.No one offers
To share information, | more, because no
you have to get those one can.
floppies neatly So take it from us.
stacked, sorted and If you're going to add people
cataloged. to your new Macintosh
Something Office,add the mass storage
your computer system that every -
should do for you. one can use.
Which is - OmniDrive
why we've introduced from Corvus.

OmniTalk software. It

Then your
lets you network your Mac-

Macintoshes

intosh Office and LaserWnter canreally
printer with an Omni- start talkin’
Drive hard disk.So you business.
can store all your files For more
in one place.And share information, call
information whenever you want, (800)4-CORVUS.
with whomever you want.
Without turning your

floppies into little frisbees. Several
people can even access the same
information at once—something

Macintosh is a trademark licensed to Apple Computer, inc.
LaserWnter is & trademark of Apple Computer, Inc. OmniDnve and OmniTatk are Lrademarks of Corvus Inc.
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Cure development headaches
with our $105™ Controller

At $105, Micromint’s System Controller
is a dirt cheap development tool without
equal.

1t'll turn your IBM PC into a design lab-
oratory that saves your company thou-
sands of dollars and months of evalua-
tion. You'll save headaches, too. When
you tell your boss the first phase of your
pet project is only going to cost $105,
watch the relief begin.

Micromint’s Z8 System Controller, the
tiny computer on a board, is the corner-
stone of an entire family of integrated,
intelligent products from AC/IO to smart
terminals. Able to speak three languages
(BASIC, FORTH and Assembly), this
tiny 4°" x 4 1/2" computer supports 6K
bytes of EPROM or 4K bytes of RAM,
two parallel ports and an RS-232 serial
port.

Micromint, Inc.

128B BYTE ° SEPTEMBER 1985
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If learning a new Iangua% isn‘t in your
future, no problem. RITE YOUR
PROGRAMS IN BASIC AND TRANS-
LATE THEM INTO FORTH WITH A
SINGLE KEY STROKE. Our specially
masked chip will let you know in an in-
stant whether your program is operation-
al. You'll be building before the compet-
ition is de-bugging.

For OEM Orders and Customer
Assistance Call Our Toll Free Line

1-800-521-0044

*

BCC11 100 quantity or
qualified buyers’ price.

Call or write for a complete product line
brochure. Or order our complete set of
12 fully detailed owners’ and technical
reference manuals for only $29.95. This
set includes all of the following manuals:

*Z8 FORTH System Controller
*Z8 BASIC System Controller
*BASIC/Debug Software Reference
* Z8 Microcomputer Assembly
Language/Hardware Technical
Reference
*Memory and 1/0 Expansion
*EPROM Programmer
*Analog to Digital Converter
*16K Memory Expansion
*Serial 1/Q Expansion
*RS-232/20mA Converter
*Smart Video Terminal
*AC/DC Power /0

ORDER PRODUCT CODE BCC99.

Dept. 14, 25 Terrace Drive, Vernon, CT 06066




YOU DON’T NEED A

MAGNIFYING GLASS TO

SEE OUR
UALITY

In terms of both high performance
products and high production standards,
Multitech projects an image of quality
that ranges from our strict requirements
for incoming materials through our
automated manufacturing and inspection
processes and on to delivery and
follow-up service availabte from our
worldwide service network.

At Last — Personal Freedom in
Choosing A Computer

Our MPF-PC/ET provides that extra
touch for engineering/office auto-
mation applications, by being able

to run graphics in an extraor -
dinary 1024 x 768 resolution.
The ET can display a full
graphics library while running
GSX,clearly illustrating the most
complex graphics — without the need of

a magnifying glass.

Our MPF-PC POPULAR is priced to make 16
bit computing affordable for home use, while choice in selecting the high quality personal
the MPF-PC PLUS brings a dynamic 8MHz to computing system to fit your exact requirements.
work for more professional applications. The
MPFE-PC/MT is a most economic multiuser OEM AND VAR INQUIRIES WELCOME
e Bt e MR s oo oo
PC/XT delivers faster, easier access to infor- '
mation stores on its built-in 10M or 20M byte

hard disk drive. All members of the MPF-PC M“\ltitQCh 'CNSFE’F,S_ aade

Famlly are 'BM Compatib'e and mUltltaSklng 9 Fl., 266 Sung Chiang Road, Taipei 104, Taiwan, R.O.C.

And finally, the MPF-PC/AT delivers all the Tel:(02) 551-1101 Tix:19162 MULTIIC Fax: (02) 542-2805
speed and power of the 80286 microprocessor MULTITECH ELECTRONICS INC.
a . . 195 W EI Camino Real. Sunnyvale, CA 94087 U.S.A.
in a truly economical machine. Tel: 408-7738400 The /176004 Fax:002-1-408-7498032
Whether you're a value added reseller or an SSEUBER O

. . e Jan L A usseldol . Wes! ermany
end user, Multitech gives you freedom of Tel 0211:353841 T :8584103 MELOD  Fax 0211-353946

Authorized Distributors: TAIWAN: Sertek International Inc., Taipei, Tel: 713-4022; SINGAPORE & MALAYSIA: AVS Electronics Pte. Lid., Tet: 293.2937
2967211, THAILAND: Sahaviriya Infortech Computer Co., Ltd., Bangkok, Tel: 235-7366; INDONESIA: P.T. Bukit Centera Graha Scientific, Jakarta,

Tel: 760-733; PAKISTAN: East West Systems, Karachl, Tel: 516635, 529827; BAHRAIN: Computer World, Manama, Tel: 245566; SAUDI ARABIA:

Modein Elec. Systems Co., Lid., Riyadh, Tel: 4650041; SOUTH AFRICA: Embel Data Systems [Pty) Lid., Cape Town, Tel: (021) 236177; NORWAY:

Universal Computer Systems A/S, Oslo 1, Tel: 47-02-202250; HOLLAND: Sciento B.V Hertogen bosch, Tel: (073) 424055; SWITZERLAND: Zentrama Technik
AG, Biel, Tet: (032) 233553; SPAIN: Comercial Electronica de Computadoras S.A., Madrid, Tel 34-1-4353701; W. GERMANY: CeTec Trading, Hamburg 1,
Tel: 040-2801045-49; FINLAND: Elektrotel Oy Kielotie 47, SF-01350 VANTAA, Tel: 8734700; AUSTRIA: ZEMA, Vienna, Tet (0222) 96-15-19; ARGENTINA:
Latindata S.A., Buenos Aires, Tel: 33-7993; CHILE: Cientec Instrumentos Cientificos Ltda., Santiago, Tel: 2257350-747028; COSTA RICA: Compania de
Procesos Technicos S.A., San Jose, Tel: 24.0651, 24-1293; MEXICO: Grupo Printaform, Colima. Tel: 553-99-91; 553-99-98; CANADA: Tithes Business Systems
(Canada) Inc., Vancouver B.C., Tel: 733.5725

NYD-85-314
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UNIX SYSTEM V

THE END OF DISCORD

The harmonics of present and future dp language and
architecture you offer your customers has a bottom
line significance that’s becoming more and more
obvious. Even to non-technical management who have
had to deal with the logistics and costs of a conflicting
babble of application languages.

UNIX* System V offers the language orchestration
and the hardware independence your customers want.
With minimum disruption and expense, it lets them
take advantage of developing technology while
protecting installations from obsolescence.

Now is the time to start writing software for UNIX
System V. As more and more companies in Europe
and elsewhere turn to UNIX-based machines, the
market for applications is exploding. You will be able
to market your packages to the widest variety of
installations without expensive conversions. And you
can create new applications faster, thanks to the
powerful software development tools intrinsic to
UNIX System V. UNIX Europe Ltd. provides the
licences for UNIX source code.

128D BYTE + SEPTEMBER 1985

Come to Olivetti for a full range of UNIX System V
VAR products: micros, 32-bit Olivetti AT&T
superminis, simple or windowed graphic terminals.
And come to Olivetti for UNIX software training and
technical assistance in developing more marketable
programs.

*Trademark of AT&T Bell Laboratories

Inquiry 509 o 've l

[ Please send me additional details on the Olivetti VAR programme
| NAME
| ADDRESS
CITY
l TELEPHONE

Please mail this coupon to:
| Ing. C. OLIVETTI & C,, S.p.A. - Dir. OEM/VAR
Via Caldera 21 - 20153 MILANO - ITALY

STATE
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Exporting

Services

We Are Buyer's Agent for
Overseas Dealers and Distributors

(1 Lowest prices, immediate quotations,
prompt delivery.

(1 Access to all major hardware and
software manufacturers.

(1 All professional services provided:
Licensing, Export Documentation, and
Follow-through.

24-Hour Response as Close as Your Telex

TELEX 470851

American Buying and Export Services
1042 Country Club Drive, Moraga, CA 94556
(415) 376-7600

Inquiry 501 SEPTEMBER 1985 « BYTE 128E



49¢ Diskettes
Name Brand Quality

Toll-Free Ordering
Fast Delivery

Call Commmunications Electronics

B oy Oosts
e ey
Farend-eiy
—

Diskette order desk
o

313-973-8888  sun

Telex 810-223-2422 a &
Choose your brand ~ teer Disk

\ diskettes .-
Choose your price $0.49 each

' CE quant

Product Description S“P':r't 2:'" ,‘.?3.;’;‘7:;
8" SSSD 1BM Compatible 128B/S 26 Sector
8" SSSD Shugart Compatibie, 32 Hard Sector
8 SSDDIBM Compatible (128 B/S. 26 Sectors)
8" DSDD Soft Sector (Unformated)
8" DSDD Soft Sector (256 B/S, 26 Sectors)
8" DSDD Soft Sector (512 B/S, 15 Sectors)
8" DSDD Soft Sector (1024 B/S, 8 Sectors)
5%" SSSD Soft Sector w/Hub Ring 6431-1 074
5Y%" SSSD Same as above but bulk product 6437-1 054
5%" SSSD 10 Hard Sector w/Hub Ring
5% SSDD Soft Sector w/Hub Ring 6481-2 084
5% SSDD Same as above, but bulk product 6487-2 064
5% SSDD 10 Hard Sector w/Hub Ring
5%" DSDD Soft Sector w/Hub Ring 6491-1 094
5% DSDD Same as above, but buik product 6497-1 074
5% DSDD 10 Hard Sector w/Hub Ring
5% DSDD 16 Hard Sector w/Hub Ring
5% DSDD Soft Sector 96 Tracks per inch 6501-2 1.49

5%" DS High Density Soft Sector for IBM PC AT
3% SSDD Soft Sector micro-tloppy

For more information
about this brand call:

128F BYTE * SEPTEMBER 1985

Litetime warranty
For moru infe oo Saper Disk coll

313-973-1111

DRTATECH

Wabash
diskettes "
$0.72 each

CE quant
Wabash 100 price
Part # per disk ($)
Fi1-2 159
F31A-2 179
F131-2 189
FidA-1 209
Fld44-2 2.09
F145-1 209
F147-1 209
MITA-2Z 089
M11AB-2 079
MAIA-Z 0.89
MI13A-2 099
M13AB-2 089
Ma3A-2 099
M1dA-2 1.09
MI4AB-Z 0.99
MadA-Z 1.09
MS54A-2 1.09
MI16A-2 249
M1BA-Z 399
C13A-2 274

Litetime warranty
For meru infe o0 Webssh call

312-593-6363

BASF
diskettes i
$1.12 each

CE quant

BASF 100 price

Part # per disk ($)
54974-1 124
54980-2 144
54112-7 299

Litetime warranty
For maru lafe o0 BASF call

617-271-4000

Memore
diskettes i
$1.12 each

CE quant
Memorex 100 price
Part # per disk (8]
3062-2 184
3015-2 194
3090-2 219
3no2-z 259
3104-2 259
3481-2 124
3491-2 169
3501-2 249
$500-2 399
6100-Z 249

Litetime warranty
For moru isfe 33 Memersx call

116-271-3400



Now...name brand quality at CE prices
Now, you can buy all of your diskettes from CE at prices less
than “unbranded” generic diskettes. Your data is valuable,
so why take chances using a diskette that could be so
unreliable that the manufacturer refuses to put their name
on it. Compare our prices on our world famous name
brand diskettes to what you are currently buying. To save
you even more, CE also offers bulk product where 100
diskettes are packed in the same box without envelopes or
labels. Since we save packaging costs, these savings are
passed on to you. Diskette envelopes are also available
from CE. These super strong and tear resistant Tyvek
envelopes are only $15.00 per 100 pack. Use order # TE-5
for a 100 pack of 5%" diskette envelopes.

Quantity Discounts Available

Our diskettes are packed 10 disks to a carton and 5 or 10
cartons to a case. The economy bulk pack is packaged 100
disks to a case without envelopes or labels. Please order only
in increments of 100 units for quantity 100 pricing. With the
exception of bulk pack, we are also willing to accommodate
your smaller orders. Quantities less than 100 units are available
in increments of 10 units at a 20% surcharge above our 100
unit price. Quantity discounts are also available. Order 200
or more disks at the same time and deduct 1%; 300 or more
saves you 2%; 400 or more saves 3%; 500 or more saves 4%;
1,000 or more saves 5%, 2,000 or more saves 6%; 3,000 or
more saves 7%, 5,000 or more saves 8%, 7,500 or more saves
9% and 10,000 or more disks earns you a 10% discount off our
super low quantity 100 price. Almost all our diskettes are
immediately available from CE. Our efficient warehouse
facilities are equipped to help us get you the quality product
you need, when you need it. If you need further assistance to
find the flexible diskette that's right for you, call the appropriate
manufacturers compatibility hotline telephone number listed
at the bottom of this ad.

By

0| H
- ®
‘r[liskenes_ 1 “m20x¥s mmm

Fuji
diskettes .
$1.17 each

TDK
diskettes
$1.17 each

Verbatim
diskettes "
$1.17 each

CE quant CE quant CE quant
Verbatim 100 price Fuji 100 price TOK 100 price
Part # per disk ($) Part # per disk ($) Part # per disk (3}
—— FD1S-128N-7 1.94 F1-8-1 2.34
F020-2 289 F20-8-7 289
FD20-1024-1 289 F20-S1024-1 289
28820-1 1.29 MD1D-2 1.29 M1D-8-2 129
28821-1 1.69 M020-2 169 M20-8-2 169
MD20-96TPI-Z 2.79 M20X-8-2 199
M2HD-S-2 499

Buy yourdiskettes from CE with confidence

To get the fastest delivery of your diskettes, phone your order directly to
ourorderdesk and charge itto yourcreditcard. Writtenpurchase orders
are accepted from approved government agencies and most well rated
firms at a 10% surcharge for net 10 billing. For maximum savings, your
order should be prepaid. All sales are subject to availability, accept-
ance and verification. All sales are final. All prices are in U.S. dollars.
Prices, terms and specifications are subject to change without notice.
Out of stock items will be be placed on backorder or substituted for
equivalent product at no extra cost to you unless CE is instructed
differently. A$5.00 additional handling fee will be charged for all orders
with a merchandise total under $50.00. All shipments are F.O.B. CE
warehouse in Ann Arbor, Michigan. COD terms are available, in U.S.
UPS areas for $5.00 extra, and are payable with cash or certified check.

For shipping charges add $8.00 per 100 diskettes and/or any
fraction of 100 8-inch diskettes, or $6.00 per 100 diskettes and/or any
fraction of 100 5%-inch or 3%2-inch diskettes for U.P.S. ground shipping
and handling in the continental U.S. UPS 2nd day air rates are three
times centinental U.S. rates. For Canada, Puerto Rico, Hawaii, Alaska,
or APO/FPO delivery, shipping is three times the continental U.$S. rate.

Mail orders to: Communications Electronics, Box 1045,
Ann Arbor, Michigan 48106 U.S.A. If you have a Visa or Master
Card, you may call and place a credit card order. Ordertoli-free
in the U.S. Dial B00-USA-DISK. In Canada, order toll-free by
calling 800-CA1-DISK. If you are outside the U.S. or in Michigan
dial313-973-8888. Telex anytime 810-223-2422. Order today.

Copyright © 1985 Communications Electronics Inc. Ad #081585-2ZF

™ I
Inquiry 503 _!

Al COMMUNICATIONS
ELECTRONICS INC.

Computer Products Division

Box 1045 O Ann Arbor, Michigan 48106-1045 U.S.A
Call toil-free 800-USA-DISK or outside U.S.A 313-973-8888
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M ‘ Diskette
T J Dysan
=z l -] Diskette
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M
diskettes i
$1.21 each

Kodak
diskettes "
$1.30 each

CE quant

Dysan
diskettes .
$1.53 each

CE quant CE quant

M 100 price Kodzk 100 price Dysan 100 price

Part # per disk ($) Part # per disk ($) Part # per disk {$)
88880-1 1.89 108-4284-1 239 800501-2 239
88S00-2 2.39 134-7376-1 269 800605-2 269
80S00-1 274 125-3763-1 314 800803-2 314
80S00-1024-Z 274 126-3789-1 314 800839-1 314
5SSD0-AH-1 134 111-1806-2 144 801187-1 169
50S00-AN-1 189 177-3688-1 174 802060-2 249
50S00-96AK-Z 279 130-4344-2 369 802067-1 369
50SHD-96-1 499 198-40806-2 589 802914-2 499
ISSMO-2 299 127-3382-1 324 807821-1 324

Lifetime warranty
For mars Iste 00 Vorbetim csll

408-245-4400

Lifetime warranty
For mere tote o0 Fajl coll

212-736-3335

Lifetime warranty
For mare lale o0 TOK co

516-625-0100

Lifetime warranty
For mere info 00 3N call

612-736-9524

Lifetime warranty
Foi more Infe o0 Kodnk col

313-967-1600

SEPTEMBER 1985 * BYTE

Lifetime warranty
Fs: more lafe o0 Dysan coll

408-970-6096
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LMI FORTH" in Europe

European Professionals:

— You can solve your problems much better and quicker than before,
if you are using FORTH.

— We supply and support from stock the complete range of FORTH

products by LMI and offer also our own products for you.
(see also ad of Laboratory Microsystems in the normal section).

— If you are using a VAX for program development, we can give you
interactive power under VMS too.

For detailed information call or write to us. Consulting and Educational
Services availiable at special arrangement.

FORTH-SYSTEME Angelika Flesch -
P.0.B. 1226, D-7820 Titisee-Neustadt I
West Germany - Phone: (49) 7651 -1665

VAX and VMS are trademarks of Digital Equipment.

Inquiry 504

C COMPILERS

New versions from CI and Microsoft,
several new libraries and utilities,
and many price reductions this month.

8-bit Aztec C II v1.06D £150 Trv pLz

Aztec 065 v1.05C £150 i
BDS C vl.50a £110 Native code PLZ/SYS compilers for
Toolworks C/80 v3.1 £ 45 8086 (MS-00S) and 68000 (CP/M-68K)
Eco—C v3.1 £140 Complete PLZ language
CP/M-68K version compatible with the
16-bit Aztec CB6 Personal v3.2 £150 CP/M-68K C library

Aztec (86 Commerc. v3.2 £325 MS-DOS version uses Lattice C calling
CI Optimizing CB6 v2.3 £270 conventions
C-Systems C v2.08 £210 Includes Springer-Veriag “Report on the
C-terp v2.07 £250 Programming Language PLZ/SYS'
De Smet C88 v2.4 £145 us
Digital Research C vl.l £270 s ’5 add $3 S/H USA
Instant—C v1.27 £375 $10 foreign. Checks drawn
Lattice C v2.15 £325 on U.S. banks only.
Mark Williams MWCB6 2.0 £360
Microsoft C v3.0 £325 KCSystems

20 Lamington Drive, Succasunna, NJ USA 07876
RUN/C v1.2 £120 2011927.9104
Toolworks C/86 v3.2 £ 45 MS.0DS "~ Mcrosoft Corp
Wizard C v2.1 £350 CP/M™ Digital Research Inc Latuce C™ Latuice Inc

C LIBRARIES

Inquiry 506

Data C-tree (source) £295
base Multikey £170

db-VISTA (source) £375

Btrieve £245

C-to-dBase (source) £120

Lattice dBc £175

SoftFocus Btree(source) £ 70

Softfocus ISAM (source) £ 40 TO ADVERTISE IN
Graphics Multi-Halo £195

GraphiC v2.1 £225 BYTE EUROBITS

MetaWINDOWS £140
e Sl P FOR AS LITTLE AS

Lattice Windows £195

windows for C £85 $300

C Power Windows £ 95

CALL EITHER YOUR

Misc Greenleaf Functions,sce £155

C Food Smorgasbord £120

= s LOCAL BYTE OFFICE

C Helper, source £135

Rasic ¢ £150 OR

Bastoc £295

BRENDA COOMBER

More libraries not listed here.

Prices include delivery in Europe but AT GR EY MATTER ON
not VAT or other loFal taxes.

4 Prigg Meadow. Ashburton, Devon TQ13 7DF
TEL. (0364) 53499

PROGRAMMING TOOLS

Ada Compilers Algol Compilers
Assemblers Basic Compilers
Basic Interpreters Basic Utilities
BCPL Compilers C Campilers

C Interpreters C Libraries

C Utilities Cobol Compilers
Caoms. Libraries Cross Assemblers
Database Libs. Debuggers
Dis-Assemblers Editors

Expert Systems Fortran Compilers
Fortran Libraries Graphics Libraries
Linkers Lisp

Modula-2 Nial Interpreters
Pascal Compilers Pascal Libraries
Prolog Screen Libraries
Smalltalk Snobol

We have a wide stock, campetitive
prices, can supply on over 400 disk
formats, and deliver free in Furope.

Call us for mare information

4 Prigg Meadow. Ashburton, Devon TQ13 7DF
TEL. (0364) 53499

Inquiry 505

@

Buy Direct
From USA

Pay less

WE ARE PROFESSIONAL
OEM EXPORTERS OF COM-
PUTERS & PERIPHERALS. WE
HAVE WHAT YOU WANT
AND FAST. ALL MAJOR
BRANDS:

MICROCOMPUTERS
SOFTWARE
MULTIFUNCTION BOARDS
DISK DRIVES
MODEMS
AND MORE!

* LOWEST PRICES 24 HOUR
QUOTE RESPONSE « NO EX-
PORT HANDLING CHARGES
« NO DELAYS. « WE ARRANGE
EXPORT LICENSE, HANDLE ALL
DOCUMENTATION &
INSURANCE

¢ HIGHLY QUALIFIED TECHNICAL
SUPPORT GROUP

¢ ON SOME ORDERS, WE AR-
RANGE FINANCING

DEALER INQUIRIES
WELCOME. WE MAKE IMPOR-
TING AS EASY AND INEXPEN

SIVE AS IT SHOULD BE!

YOUR SINGLE SOURCE SUPPLIER:

WINTECH CORP.
333ART 46 W
FAIRFIELD, NJ 07006
USA
TLX: 858582  TEL 201-227-8036
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GET THE CLEAR WINNER

THEIRS

The Kaleidocard has TWICE the industry standard resolution

The Kaleidocard provides clear, ultra high resolution for both TEXT
AND GRAPHICS with ONE high-resolution color graphics monitor.

Look at the picture again.
The decision to use *he Kaleidocard should be CLEAR-Ily obvious.

DIVISION OF L/F TECHNOLOGIES INC

/o
KALEID.O‘IRD o

For the finest in color and clarity... at a very afforoable price!

CORPORATE OFFICES: 2800 Lockheed Way, Carson City, Nevada 89701 e Telephone (702) 883-7611 ¢ TWX (910) 395-6051 IMS CARS
Inquiry 507 SEPT 1281
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When the World Sells Micros,

Have you considered your international
prospects already? Good. Then you
know that capturing this market will
have a tremendous impact on your
business. Now is the time to plant the
seeds of recognition—the international
micro industry is taking off. In fact, in
Europe alone, annual micro sales are in
the billions of dollars.

So how are you going to do it? Let
BYTE offer you a solution: we have
over 50,000 paid readers outside the
North American continent—plus 127,000
u,

4 For subscription information in Furope, call
' -n ' Jean Tobias in England: 628-23431

BYTE + SEPTEMBER 1985

pass-along readers—all of whom
comprise the most select audience for
your advertising investment. BYTE is
the micro medium that communicates
your sales message in a language
understood all over the world. And
BYTE is the only U.S.-based micro
publication to earn the reputation as
the international standard.

BYTE also offers a special International
Advertising Section (IAS) which allows
you to advertise your products only to
BYTE readers outside the North



the Commmon Language is BYTE.

American continent at reduced rates. o
Call your regional sales representative to BYTE. The Official Translator

find out how BYTE can speak for of the Micro World.
you. . .all over the world.

For advertising information, call:
Austria, Vienna Hans Csokor 75 76 84
France, Paris Jean Christian Acis 720 33 42
Hong Kong Seavex, Ltd. 260149

Israel, Bat Yam Gurit Gepner 866 561 321 39 THE SMALL SYSTEMS JOURNAL
ltaly, Milan Savio Pesavento 86 90 656

Japan, Tokyo Hiro Morita 581-9811 70 Main Street

Singapore Seavex, Ltd. 734-9790 Peterborough, NH 03458

Spain, Madrid Maria Sarmiento 45 52 891 s

Sweden, Nacka Andrew Karnig 44 0005 (603) 924-9281

U.K., London Arthur Scheffer 493 1451

W. Germany, Frankfurt Fritz Krusebecker 72 01 81

SEPTEMBER 1985 * BYTE 128K



This consummate user-friendliness is en-
hanced by many other features. A compact

- design. Communications and printer interfaces
plus five expansion slots, allowing you to
connect a wide range of peripheral equipment.
And easy operability. The
Casio FP-4000 Series. It's
Just what you want.

Casio introduces a computer that \
does just what you want it to. The R
FP-4000 Series lets you run any software
that uses the MS-DOS* [compatible with
PC-DOS) operating system. No matter
how many different
business applications
you require, you'll ap-
preciate the FP-4000's
versatility.

*MS-DOS and MS-PASCAL are registered trademarks of
Microsoft Corporation. VisiCalc IV is a registered
trademark of VisiCorp, Inc. pfs: graph is a registered
trademark of Software Publishing Corporation

128L BYTE » SEPTEMBER 1985 Inquiry 502



Efficient disk buffering
for a small system

eading and writing to
floppy disks is often time-
consuming on microcom-
puters. The increased use
of 16-bit microprocessors has caused
floppy-disk delays to become a signifi-
cant bottleneck in many programs for
these processors. One solution to this
problem is to add a RAM (random-
access read/write memory) disk, but
this is an expensive answer. This arti-
cle presents a set of C functions that
use a small amount of memory to
store (cache) copies of certain disk
sectors and improve the performance
of floppy-disk systems. The algorithms
used in these functions are suitable
for any situation in which only a small
amount of memory can be allocated
as a cache.

The routines were developed as
part of a multiprocessing operating
system, now dubbed “Tonto,” for the
8088/86 processor (see listing 1). The
goal was to have multiprocessing and
UNIX-like behavior on a system with
floppy-disk drives and 128K bytes of
memory. Originally I added caching to
read or alter single bytes in a disk
block (sector) without having to be
concerned with reading and writing
the whole block. Later, | improved the
performance of the operating system
significantly by the caching algorithm
that | will describe in this article.

Disk-block caching is a technique

ILLUSTRATED BY DAVE RIDLEY

BY BRIAN MCKEON

AN ALGORITHM
FOR DISK
CACHING WITH
LIMITED MEMORY

whereby copies of a number of disk
blocks are kept in memory. If any re-
quests are made to read from or alter
the blocks that are cached, then the
disk need not be accessed and the
transfers are so fast that they ap-
proach memory-disk performance.
When designing a caching system
you have to decide how much mem-
ory, or number of buffers, will be
allocated for disk-block copies. Deci-
sions behind caching with large

amounts of memory allocated for the
cache (256K bytes is typical) were
discussed in “Maximizing Hard-Disk
Performance” by Roy Chaney and

(continued)
Brian McKeon is an Australian with a Ph.D.
in medicine. He recently completed two years
of research at MIT supported by a grant from
the National Health and Medical Research
Council of Australia. He can be contacted at
1-18 Manion Ave., Rose Bay, Sydney,
Australia.
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DISK CACHING

Listing [: Routines for buffer manipulation. buffered block. and character 1/0.

Buffer manipulation, buffered block, and character 1/O routines.

#include "xdefs.h" /* system-wide definitions */

#define BLKSIZ 512 /* disk-block size */
#define NBUF 18 /* number of block
buffers in cache */

#define XBFLGS
#define XBDEV
#define XBBLK
#define XBAGE
#define XBFREQ
#define XBUF

#define XBFREAD 01
#define XBFWRIT 02

#define XBUFSIZ (XBUF +(BLKSIZ/2)) /* buffer plus header size */
#define MINRDBUF  (NBUF/3) /* cache flush threshold */

/* flags for a buffer */

/* device and block of which */

/* this buffer is a copy "/

/* "time" of last access "/

* frequency-of-access parameter */
/* start of actual buffer */

/* buffer header bit flags */

s wWwN =20
-~

extern int traceflg, /* debug tracing flag */
“sysproc; /* ptr to system process descriptor "/
int *freebuf, /* free buffer list pointer *

bufpool{NBUF *XBUFSIZ], /* pool of buffers and headers for each */
devioage; /* counter of calls to buffered /O func */
/"
Initialization of buffer management.
‘freebuf' is a pointer to the first free buffer on the free list.
if the free list is empty, ‘freebuf’ will be 0.
*/

bufinit()
int k, “ip;
printf(*'buffer pool at %d/n"’ bufpool);
freebuf = O; /* freebuf = = 0 will indicate end of free list */

ip = bufpool + XBUF; /* point at start of first buffer °/
for(k = 0, k < NBUF ; k+ +)

buffree(ip); /* and free up all buffers */
ip = ip + XBUFSIZ;
}

Return a buffer to the pool.
Range checking has been removed
as this function is only called by the system.
buffree(buf)
int *buf; /* note usage as array of int for correct pointer maths */
{
buf = buf = XBUF; /" back up to add<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>